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ABSTRACT 


Measurements have been made of transient ceiling jet temperature and velo- 
city profiles under an unconfined fiberboard ceiling for fire strength of 0.5 
ijae.0s Ku and. tor tjo0r -to, celiing eiachts of 0.5 mand 1.0 on. This 


corresponds to a Q* range of 4.5 x 107* to 1.0 x 107?. 


The data indicate that the velocity profiles are independent of time. The 
temperature profiles show an increase of the maximum ceiling jet temperatures 
and a decrease of the distance of the maximum temperature from the ceiling 
with increasing time. The location of the point of maximum velocity and the 
point of maximum temperature becomes independent of the ratio of the radial 
position to ceiling height (r/H) at large values of r/H. The maximum veloci- 


ties are less than those expected from isothermal wall jet theory. 


More analysis of the data is needed and possible correlations of the data 


are being investigated especially for the transient temperature data. 


FOREWORD 


This report covers the research performed under National Bureau of 
Standards, Contract No. 7ONANB5HO551, by Vahid Motevalli and Dr. Colin H. 
Marks of the University of Maryland with Dr. L.Y. Cooper of the Center for 
Fire Research, National Bureau of Standards (CFR/NBS) as the scientific 
officer. In addition, valuable contributions from Dr. B. J. McCaffrey of the 
CFR/NBS have greately helped to advance this work. The experimental work, in 
its entirety, has been performed at the Center for Fire Research, NBS in 


Gaithersburg, Maryland. 
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1. INTRODUCTION 
1.1- OBJECTIVE 


This report is the second annual report of a research effort to study the 
transient characteristics of unconfined ceiling jets. Measurements of the 
transient temperature and velocity profiles in the ceiling jet are the tools 
to understanding the ceiling jet behavior. This study, initiated in September 
of 1985, has been jointly carried out under the direction of Or. L. «¥..Cooper 
of the Center for Fire Research (CFR), National Bureau of Standards (NBS), and 
Dr. C. H. Marks of the Mechanical Engineering Department of the University of 
Maryland. This research has been conducted at the CFR lab facilities by Mr. 
Vahid Motevalli. Mr. Motevalli is a Ph.D. candidate at the University of 
Maryland and a guest researcher at the National Bureau of Standards. Also 


contributing Significantly to this effort was Dr. B. J. McCaffrey of CFR/NBS. 


1.2 DESCRIPTION OF PROBLEM 


When a fire starts in a compartment, hot gases from the fire rise in a 
plume above it and then spread out, upon impingement on the ceiling, forming 
into a jet'-as shown in Figure 1. As the hot gases move, they entrain air and 
transfer heat to the ceiling. Eventually, in a compartment, the gases reach 
the wall of the enclosure, move downward, and form a layer of hot gas below 
the ceiling jet and above the cool air. Knowledge of the transient tem- 
perature and velocity characteristics of the ceiling jet is important for a 
number of reasons. One reason is to develop and verify compartment fire 


models, especially models concerned with the early growth stages of.fire when 


convection is the main mode of heat transfer. Another reason is to aid in the 
design of smoke detectors and sprinkler heads. Both of these applications are 
essential in fire safety, and point to the importance of studying the tran- 


sient ceiling jet characteristics. 


1.3 PREVIOUS WORK AND PRESENT CONSIDERATIONS 


In general, the work reported here is unique in many aspects. The extent 
of data collection and the complete and detailed temperature and velocity pro- 
files obtained for small scale unconfined ceiling jets have not been produced 
in other works. Specifically, previous investigators have not made transient 
velocity measurements and the transient temperature measurements of Veldman, 
et al. (1) and You and Faeth (2) have not been as extensive as those produced 


by this work. 


Alpert obtained steady-state measurements for unconfined ceiling jets, 
under uninsulated ceilings for r/H < 2 (3). Veldman, et al. investigated the 
ceiling jet as far as r/H = 0.9 for insulated steel ceilings. Alpert, 
Veldman, et al., You and Faeth and Zukoski, et al., have used metal ceilings 
such as copper, aluminum or steel with the exception of Marinite used for some 
experiments. Since some of these ceilings were insulated and some unin- 
Sulated, comparison of the data and development of analytical models is dif- 
ficult. Lack of insulation brings about the question of heat transfer through 
the back surface of the ceiling and ceiling materials having high conductivity 
complicate matters due to radial conduction. In past studies, the emissivity 


of the ceilings used were unknown, thus adding an uncertainty to the meaning 


of the results. In the work presented here, the choice of ceiling material, 
insulation of the back surface and knowing the surface emissivity of the 
ceiling have been utilized to control the effect of radial conduction, back- 


plane heat transfer and re-radiation from the ceiling. 


The investigators mentioned above and other researchers such as Cooper 
(4,5) have produced many useful correlations to characterize the ceiling jet 
by estimating the maximum velocity and temperature, the location of maximum 
velocity as well as models to predict the shape of velocity and temperature 
profiles. G. L. Beyler (6) has compiled and compared an extensive list of 
correlations for buoyant plumes, flame heights and ceiling jet parameters. 
The comparisons, however, clearly demonstrate the need for more investigation 
of the ceiling jet characteristics since the agreement between the models pre- 
sented is not always as good as desired. The need is particularly evident in 
developing correlations and models for the transient ceiling jet situation 
which will be addressed by the present research effort and is partially 
reported here. Thus far, all the correlations have only utilized steady-state 
data and have modeled that condition. It is obvious that Steady state 
measurements are not adequate to model the ceiling jet phenomenon in the early 
stages of fire. Furthermore, very little has been done in the ceiling jet 
velocity measurement, which is important in convective heat transfer coef- 
ficient calculations and of importance in optimizing sprinkler and detector 


designs. 


Alpert's non-dimensionalized, steady-state velocity measurements are shown 


in Figure 2. The data shown are for a number of different experiments. 


Examination of the data shows significant scatter in the data for any given 
experiment. The maximum value of velocity in the jet, aay and the maximum 
excess temperature obtained by Alpert are shown in non-dimensional form in 
Figures 3 and 4, respectively. Alpert compared the maximum velocity to that 
which would be obtained from a Gaussian profile and found that he Gaussian pro- 


file yielded values that were substantially too high. 


Veldman, et al. (1) made measurements of the transient ceiling and 
ceiling-jet temperatures for a small, unconfined steel ceiling exposed to the 
plume from a small propane flame and Zukoski and Kubota (7) did the same for 
a confined ceiling of the same material and radius. Both ceilings were made 
of steel and had a thickness of 0.6 mm (1/16 inch). They were insulated on 
top with a thick layer of fiberglass insulation. All measurements were for 
r/H < 0.9, and so were in the region for which buoyancy effects were negli- 


gible. 


Transient temperature profiles obtained by Veldman at r = 28 cm are shown 
in Figure 5. The shape of the. profiles at early times suggests a boundary 
layer on the ceiling with a radial free jet below it. As steady state was 
reached (after about 20 minutes), the thermal boundary layer disappeared and 
the point of maximum temperature approached the ceiling. While it is clear 
that the point of maximum temperature in the transient jet approached the 
ceiling, insufficient measurements were made to clearly locate this point, 


and the velocity is unknown due to the lack of such measurements. 


Cooper (5,8) has generated predictive models for heat transfer and velo- 


city in ceiling jets for the range in which buoyancy forces are negligible 


compared to momentum (r/H<1). He has relied heavily on data for wall jets 
driven by unheated or weakly heated steady free turbulent Jats) (j<e.. flows 
having the same configuration as shown in Figure 1, but with the buoyant plume 
and fire being replaced with a free jet). Cooper's heat transfer results seem 
to agree with the available data, and his normalized velocity profiles are in 
excellent agreement with Alpert's data. Cooper's estimate of the ceiling jet 
maximum velocity, however, is higher than values measured in this work. In 
addition, the maximum velocities obtained by other investigators are lower 


than Cooper's estimate and are in agreement with our data. 


The present work attempts to obtain more extensive and more detailed tem- 
perature measurements, especially near the ceiling, and to better resolve the 
location of the maximum temperature and velocity in the ceiling jet. Bo 


includes data for r/H $ 2. Buoyancy forces become important for r/H 2 1. 


2. EXPERIMENTAL METHOD 


The difficult task in the research is to obtain reliable transient velo- 
city profiles in a hot, low-velocity, turbulent jet. Temperature, pressure, 
density and velocity in the jet fluctuate greatly with time and position, and 
the velocities are low, thus making conventional anemometry using pitot tubes 
or hot wires very difficult. Further, because the flows are transient, it is 
not desirable to scan them with a single sensor to obtain velocity profiles. 
In the work reported herein, ceiling jet velocity and temperature are measured 
Simultaneously and nearly continually with an array of sensors so that 
complete velocity and temperature profiles can be obtained as a function of 


time, starting with the time of -ignition of the fire. 


A detailed description of the measurement. system and apparatus is 
available in last year's annual report (9). An abbreviated description along 


with any modifications is outlined in forthcoming sections. 


2.1 EXPERIMENT SET UP 


The experiment setup is shown in Figure 1. It consists of a methane-air 
burner whose outlet is level with an artificial floor which can be raised 
or lowered, an insulated ceiling, the probe and the data acquisition and 
processing system. The burner-ceiling configurations is enclosed in a cage 
whose walls consist of two layers of window screen separated by a space of 3% 
inches by appropriate wooden members. The purpose of the cage is to diminish 


the affects of raom drafts. The cage is wrapped using Kraft paper to further 


eliminate any direct room drafts. Portions of the cage sides are left without 
paper cover to allow adequate air flow into and out of the cage. Except for 
the probe and the data acquisition and processing system, the experimental 
setup is the same as that used by Woodhouse and Marks (10). For completeness, 


part of their description will be repeated here: 


2.2 PLUME 


The plume forms from the products of combustion. Hot gases rising from 
the combustion zone entrain cooler ambient air; hence, increasing the mass 
flow and diameter of the plume. The gases are driven up by buoyancy forces 
and an initial momentum flux. Near the burner, momentum of the gases flowing 
through the burner is the main driving force. The plume from a real fire, 
however, is a purely buoyant plume. Since the intention is to simulate the 
real fire conditions, the transition height from the burner to the point where 
the purely buoyant plume is achieved must be small relative to the burner-to- 
ceiling height. Woodhouse and Marks showed that for a 1.9 KW fire aj purely 
buoyant plume is achieved 9.5 cm above the burner exit. Zukoski's (7) model, 


however, puts the height for a 2.0 KW fire at about 6.5 m. 


Temperature measurements made by Woodhouse and Marks (10) showed that the 
temperature profile in the plume fit a Gaussian distribution. This is in 


agreement with the. expected profile for buoyant jets (1,3). 


Factors such as where the plume becomes purely buoyant or where the vir- 
tual source of the plume is located are significant to ascertain the validity 
and soundness of the experimental model as well as the reliability of the 


results. 


2.3 CEILING 


A large ceiling, 2.13 m in diameter and 1.27 cm thick, constructed from a 
fiberboard type material (HOMASOTE, compressed paper) was used for the experi- 
ments. The surface of the ceiling was painted with an ultra-flat black paint 
to achieve a stable and known emissivity of about 0.9. A more extensive study 
of the ceiling transient characteristics was carried out by A. Woodhouse and 
Marks (10) using three different ceilings made of steel, Marinite-XL and 
fiberboard. The fiberboard ceiling was chosen for these experiments due to 
its larger size. The ceiling was insulated at the top using an 8.26 cm thick 
layer of standard fiberglass insulating material (R-11) and the fiberboard, 
being an insulating material, can simulate the adiabatic ceiling quite clo- 
sely. To measure the ceiling temperature variation with time, k-type ther- 
mocouples were placed flush with the lower surface of the ceiling at r/H 
locations at which measurements would be made. These thermocouples were 
passed through a reference junction and connected to a chart recorder to pro- 
vide a temperature-time record of the ceiling temperature at the r/H location 


of interest during each run. 
2.4 PROBE 


The probe was designed to provide the minimum possible interference with the 
ceiling jet. It consists of 8 pairs of 0.001" dia. type E (chromel - constan- 
tan) thermocouples stretched between vertical supports as shown in Figure 6. 
This type thermocouples have a high sensitivity and the small bead size provi- 
des a small response time. The calculated time constant of the thermocouples 


based on a steady-flow convection coefficient at 0.5 m/s is approximately .05 


second. The thermocouples were stretched through small holes drilled in the 
supports at the following locations measured from top of the support: 1.19, 
Sets5 9965455 .9.5256125745 19..551:25-54 and: 50.8 millimeters... .The themnocouple 
beads were positioned at half point between the holder arms and aligned one 
behind the other to an accuracy of 0.4 mm (1/64 inch). The ceiling jet passes 
between these arms, which are far enough apart that they do not disturb the 
flow about the beads. The silicon glass material is non-conductive and has a 
working temperature of 200°C. The fine thermocouple wires were stretched at 
the back of the supports and connected to insulated E-type extension wires. 
Each support can be moved independently and the minimum spacing between ther- 


mocouples in each pair is 0.32 cm (1/8 inch). 


The probe is held in aides by a stand as shown in Figure 7. The probe 
stand has 2 arms that extend under the ceiling. These arms hold the vertical 
supports of the probe, which slide in the stand arms. The arms can be 
adjusted to any height under the ceiling. Sliding the supports produced the 
desired horizontal (radial) positions. The probe stand, as a unit, can be 
moved to any location within the apparatus, and thus a 3-dimensional posi- 


tioning of the thermocouples under the ceiling is attained. 


2.5 DATA ACQUISITION SYSTEM 


The system used has not been modified since the last report and complete 


details are available in the aforementioned report (9). 


3. DATA COLLECTION AND PROCESSING 


Data from each experiment are stored in binary data files, each data point 
taking up only two bytes of memory. The data for every velocity and tem- 
perature profile, collected at a given time into the run, is stored in 
separate files. Temperature data are rather simply determined via averaging 
the temperature measured by the forward and rear thermocouples. The ceiling 
jet temperature is calculated from the thermocouple voltages using linear 
equations developed from the NBS data on thermocouples. Three different 
linear fits to the data were developed for three different temperature ranges. 
Calculating the velocity, however, is a more complicated task. The technique, 
hereafter referred to as cross-correlation velocimetry, first investigated by 
Cox (11,12,13), calls for the cross-correlation of the record pairs in order to find 
an average time shift between the Hate e pairs over the samp ling” period: The 
cross-correlation function of a record pair can be expressed as (9) 


- 


LB cae 
Rx punae tale Vxq(t) Vxo(t+t)dt (1) 
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which can be put in the following form for numerical data processing. 
1 fam 


Rx1 4x9 (m) = N-m na Yxy (n) Vx (n+m) (2) 


where Xy and Xo refer to the pair of thermocouples displaced by a distance, 


d, along the radial streamwise direction of the ceiling jet. Vxy and 
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Vxo represent the voltage data for Xs and Xo respectively, and m corresponds 
to the number of data points producing the desired time shift between the two 
sets of data. In order to eliminate the effect of the amplitudes of the fluc- 
tuations on the cross-correlation function, a normalized form of it known as 
the correlation coefficient, Px1,x2° is used. The expression for Px1,x2 can 


be written in the following form for numerical treatment: 


Rx 
1X2 
SSE RT EE (3) 


C ws ny Vx5 (n)yi/2 qs be Vx5 (n) 1/2 


The correlation coefficient, Px1,x2° has a value of zero when there is no 
correlation between the two records, and a value of 1.0 when they correlate 


perfectly. 


For every given thermocouple record pair, an m can be selected (m must be 
an integer) and a corresponding value of Px1,x9 calculated. Based on the 
range of flow velocities expected and the distance separating the 
thermocouples in a pair, many m values, corresponding to as high as 500 
milliseconds time shift, have to be tried in order to determine the one which 


produces the maximum Px1,x2° By dividing the distance between the two 


thermocouples, d, by the time shift, t, which produces the largest Px1,X9» the 
mean velocity of the flow is determined from the equation 
Velocity = d/t (4) 


11 


3.1 CONSIDERATIONS IN DATA COLLECTION 
As previously described, the fluid velocity is given by 
Ve diz (5) 


where d is the distance between thermocouples in a pair and t is the time 
shift which gives the maximum value of the correlation coefficient, Px1 x2" 
The uncertainty in V is due almost entirely to the uncertainty in t, since the 
distance d can be measured with excellent precision. Also involved, although 
indirectly, is the magnitude of the maximum value of Px1 x2? Since, . dae 
decreases, the confidence that the correlation is meaningful decreases. The 
correlation coefficient decreases as d increases due to the fact that the 
turbulent eddies are not frozen as they move along, but instead change their 
shape and size. This causes the temperature-time records from the 


thermocouples in a pair to become increasingly dissimilar. 


In general, the following factors determine the accuracy of the cross- 
correlation velocity and are discussed in detail in reference (9). 

e Sampling frequency 

e Thermocouple pair spacing 


° Data record length 
A separate study was performed to observe the effect of thermocouple 


spacing on the accuracy of the measurements and consequently the effect of 


correlation coefficient on this accuracy was also determined. In a typical 
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experiment, at ceiling steady state conditions, the thermocouple probe was 
placed under the ceiling with the top 3 pairs positioned at 13.7, 15.7 and 
18.9 mm below the ceiling. A 3.175 mm diameter pitot-static tube was posi- 
tioned behinde the thermocouple pairs at about 13 mm below the ceiling. The 
thermocouple spacing, d, was varied from 2 to 7 cm in 1 cm increments and 
the velocity was measured by all three pairs as well as the pitot tube 
simultaneously. The results, Figure 8, show that the individual thermocouple 
pair velocity measurements varies very little with the change in the probe 
spacing. Note that as spacing is increased, the velocity is being measured 
over a radial distance which covers an increasingly larger range of veloci- 
ties. The pitot tube measurement was made to monitor the mean flow velocity. 
From the pitot tube measurements, it is apparent that the mean flow velocity 
of the ceiling jet measured by the pitot tube varied with time. Also, the 
pitot tube measurements represent a more continuous and longer time-averaged 
measurements of the flow velocity. Another important parameter in the cross- 
correlation velocimetry, the cross-correlation coefficient, was tested as well 
during this experiment. The results indicate that although the correlation 
coefficient decreased with an increase of d, the measured velocity is reliable 


as long as the correlation coefficient remained above 60%, Figure (9). 
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4. PROBE CALIBRATION 


The yaloctte measurement using cross-correlation velocimetry is a relati- 
vely new, untested and uncommon method and therefore needs more scrutiny. 
Aside from the factors described in the previous segments of the report 
affecting the accuracy of the velocity measurements, any bead size difference 
between the thermocouples in a pair can influence the accuracy of the measure- 
ments. Effect of bead size difference was discussed in depth in reference (9) 
and a procedure in which this effect is measured by reversing the probe orien- 
tation was also presented. Although this procedure is a valid part of 
calibrating the velocity probe, it is not complete because the magnitude of 


the mean flow velocity is not being evaluated. 


In order to gain confidence in the velocity measurements obtained from the 
thermocouple probe, it was desired to compare its measurements to those 
obtained from another instrument such as a hot-wire or a pitot tube. After 
several trials, the calibration device shown in Figure 10 was constructed. 
This device consisted of a 40.77 mm I[.D. PVC pipe about 30 cm long. A heating 
coil made of 4.9 mm diameter nichrome wire was made into a helical coil with 
an effective diameter of about 10 mm. Air from a lab source was monitored by 
a rotometer and fine mesh screens were placed near the pipe inlet to make the 
flow uniform and eliminate the entrance effect. The pipe was made short 
enough to produce a plug-type flow. The heating coils produced large vortices 
with the needed thermal fluctuations. For a known flow rate and from the 
known area of the pipe, a rough estimate of the mean flow velocity could be 


made. The instrument chosen to give independent measurements of the velocity 
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was a 3.175 mm diameter pitot static tube connected to a capacitance differen- 
tial pressure sensor with a range as low as 10~* mm Hg. The procedure was as 
follows: the velocity probe was placed at the exit of the pipe. The ther- 
mocouples in the probe were set 30 mm apart. The pitot tube was then placed 
directly behind the thermocouple pairs and aligned with the top thermocouple 
pair. Two different flow rates of 62.7 liters/min, flow #1, and 47.9 
liters/min, flow #2, were used in the calibration. Flow #1 yielded an average 
velocity of about 0.8 m/s and flow #2 yielded an average velocity of about 0.6 
m/s. Large flow rates had to be chosen since the pitot tube measurement is 
limited by the pressure transducer and thus high enough velocities were needed 
for the pitot tube measurements to be reliable. The top three thermocouple 
pairs were used to provide a 3 point measurement along with the pitot tube. 
The pipe was then traversed vertically for more velocity measurements to pro- 
duce the complete velocity profiles shown in Figure 11. Ouring these measure- 
ments the flow rates were kept constant and the power input to the heating 
coil was closely monitored. The power input was kept constant at the lowest 
possible levels to reduce buoyancy effects. The sampling rate for the velo- 
city probe was set at 3240 Hz thus providing a resolution of 1% on selecting. 
the correct t. The results show excellent agreement between the pitot tube 
and thermocouple measurements. The difference between the two nea sueemente 
was generally less than 5% of the average of the pilot tube and probe measure- 
ments. The measurements for the lower flow rate case displayed a higher dif- 
ference between thermocouple and pitot tube measurements. The larger errors 
at flow #2 may be due to buoyancy effects or limitations of the pitot-tube 


transducer. 
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An important factor in obtaining good correlation and thus reliable velo- 
city measurements is the strength of the thermal fluctuations. At very low 
pipe velocities, the amplitude of thermal fluctuations is reduced since the 
vortices shed from the heating coil are smaller and have reduced temperature 
gradients. In Figure 11, the data points close to the top edge of the calibra- 
tion pipe especially demonstrate the effect of buoyancy on distorting the 
velocity measurements, and low correlation values were computed for these 
points due to smaller thermal fluctuations. Near the pipe centerline, 


however, the correlation coefficient was quite high. 


To check every thermocouple pair in the probe, a test was carried out with 
the pitot tube positioned behind each one. The thermocouple pairs were 
aligned with the centerline of. the pipe one at a time. Table 2 shows the 
results of this run. The pitot tube measurements and thermocouple values are 
in agreement to less than 5% of the average of the two measurements for al] 


pairs. 


Although it would have been preferable to run the calibration at lower 
velocity ranges as well, the strength of the thermal fluctuations was a 
limiting factor as described above as well as the reliability aaa pitot- 
static velocity measurements at low velocities. This very factor, however, 
strengthens the merits of this calibration since the actual ceiling jet con- 
tains much stronger thermal fluctuations, thus enhancing the capability of 
this technique to predict the velocity of non-isothermal, turbulent flows with 
large thermal fluctuations (14). Furthermore, the scale of turbulence in the 


pipe flow is smaller than in the ceiling jet, thus causing the eddy defor- 
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mation time scale in the pipe to be smaller than that in the ceiling jet, and 
the generally lower velocity of the ceiling jet allows a more accurate deter- 


mination of Tt. 


Generally, enough confidence exists for thermocouple temperature measure- 
ments due to their simplicity and history of proven reliability that no ther- 


mocouple calibration was deemed necessary. 
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5. PROCEDURE 


To obtain the necessary data for a complete profile, several runs are 
generally necessary due to the limited number of thermocouple pairs and the 
distance from the ceiling covered by the probe (see the thermocouple spacing 
in the probe section, 2.4). The probe is positioned at the closest possible 
distance from the ceiling at any given r/H location. The ceiling temperature 
is monitored using a k-type thermocouple implanted in the lower surface of the 
ceiling. This thermocouple is connected to a strip chart recorder. An 
interactive software has been developed to collect data from the probe over a 
time period specified by the user. This software, which controls the data 
acquisition process (detailed in ref. 9) is designed to start data collection 
upon detection of a temperature rise due to start of the fire. The burner is 
started by inserting a burning stick on the end of a long rod from outside the 
cage to avoid disturbing the test conditions. Upon completion of data collec- 
tion at that probe position, the ceiling is cooled using a fan. The data is 
processed and the results stored on floppy discs while the cooling process is 
. taking place. This process is then repeated for the same radial position with 
the probe located a new distance from the ceiling. By monitoring the results 
being processed, a determination is made as to when the edge of the ceiling 


jet has reached and sufficient data has been collected. 


The experiments were run for a total of 4 fire strengths: 2.0, 1.0, 0.75, 
and 0.5 KW. The range of r/H locations covered was from 0.26 to 2.0 with 
measurements made at r/H positions of 0.26, 0.5, 0.75 and 1.0 for the floor- 


to-ceiling height of 1.0 m. Measurements at these same r/H locations and 
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additional measurements at r/H=1.5 and 2.0 were made for H=0.5 m. The fuel 
flow rate for the 0.5 KW fire was at the low range of the rotometer. After 
some modifications were made to the air and fuel lines, certain instabilities 
in the rotometer occurred which led to using 0.75 KW as the lowest fire 
strength. This fire strength was run for r/H of 1.0 at H=1.0 m and throughout 
for H=0.5 m. 


The parameters, discussed oreviousty, governing the selection of ‘the 
sampling rate and record length in data collection are strongly dependent on 
the expected velocities. For those runs where H was at 1.0 m, the spacing 
between the thermocouple pairs was set at 50 mm. The maximum number of data 
points collected for each time interval was 32,500. Once the height was 
changed to 0.5 m, neither the number of data coilected nor the sampling rate 
was adequate and the spacing of 5 cm between the thermocouples was too large. 
For instance, at r/H=0.26, r was equal to 13 cm. If the spacing were to be 
kept at 5 cm, the radial positions of the forward and rear thermocouples in 
the probe would be 10.5 cm and 15.5 cm respectively. Since the velocity and 
temperature are rapidly changing at small radii, this would be too large of a 
radial separation for the thermocouples. To avoid this problem as well as to 
obtain better correlation coefficients, thermocouple spacings of 20 and 30 m 
were used for all the experiments at this height. In addition, the number of 
data points per file (i.e. per time interval of interest) was doubled to 65k. 
This provided a much better resolution in selecting the time shift, especially 
Since the expected velocities would be much higher at this height and also 
yielded higher correlation coefficients. To achieve this end, the software 


for the data collection and that for data processing had to be modified. 


19 


Determination of the necessary record length for each pair is also a function 
of the correlation desired, position of the probe under the ceiling, (i.e. the 
size of eddy structures and their travel times) and the mean velocity of the 
flow. Decisions about increasing the record length or changing the sampling 
frequencies were made based on the r/H location, the velocity values, and the 
correlation coefficients. For this height the record Tength used was 10 or 
more seconds. Generally, as the probe was moved away from the ceiling or to 


larger r/H values, the record length was increased to as much as 15 seconds. 


One important development in the experimental procedure occurred after the 
data for H=1.0 m was collected and evaluated. It appeared that the velocity 
profile of the ceiling jet was not being affected by transiants of the 
ceiling. This is apparent in Figure 12, which shows no significant variation 
in the velocity profiles with time. Thus it was decided to limit the velocity 
measurements to the steady-state conditions. To confirm the validity of this 
approach, velocity measurements were made prior to ceiling temperature steady- 
state conditions for the case of Q=2.0 KW, r/H=0.26 at H=0.5 m. Examination 
of the results confirmed the conclusions made from the data of H=1 m. Further 
evidence that the ceiling jet velocities are independent of time is presented 
in Figure 13 in which the maximum jet velocities are plotted versus time for 
different fire strengths at H=1 m and H=0.5 m. Note that the maximum veloci- 
ties appear independent of time. For virtually all the runs at H=0.5 m only 
temperature measurements were made for the transient portion. The record 
lengths of these temperature measurements were about 3 seconds. Once the 
ceiling steady state was reached, a separate data collection program was run 


to collect data for longer records and higher sampling rates to enable proper 
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velocity measurements. This procedure reduced the data processing time from 6 
or 7 hours, when both velocity and temperature measurements were made for the 
transient portion, to less than 1 hour, with the new procedure. This is 
wholly due to the fact that cross-correlation takes a lot of computer time in 
a micro-computer. The steady-state data were collected over 2.5 minutes at 30 


second intervals. 
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6. RESULTS AND DISCUSSION 


The data collected for the unconfined ceiling jet of the fiberboard 
ceiling is quite voluminous. Data have been collected for floor to ceiling 
heights of 1.0 and 0.5 m. For the H=1.0 m case, the temperature and velocity 
data were collected at r/H=0.26, 0.5, 0.75 and 1.0. The fire strength used 
were 2.0, 1.0 and 0.5 KW, except at r/H of 1.0 where a fire strength of 0.75 
KW was used. For the case of H=0.5 m, data were collected at r/H of 1.5 and 
2.0 in addition to those listed above. The fire strength was the same except 


for replacing the 0.5 KW fire with 0.75 KW. 


Because of the highly turbulent nature of the flow in the ceiling jet, it 
was ‘necessary to smooth the velocity and temperature data before presenting 
it in appendixes A and B. ‘The: smoothing was done by dividing the velocity-time 
and temperature-time records into intervals cee averaging the data over each 
interval. The velocity and temperature profile-data are listed at an earliest 
time of up to 5 seconds and thereafter in arbitrary times of 0.5, 1, 4, 10, 
16, 22, 28, ... minutes. Except for the very first time step, all the data 
represent averaged values. The averaging was done over 0.5 minute for the 0.5 
and 1 minute periods, over a 1 minute period at 4 minutes and over 2 minutes 
for the rest. For the steady state measurements, the averaging was performed 
over a 2.5 to 3 minute period. As stated previously, no transient velocity 
data was obtained for the H=0.5 m case except for r/H=0.26 and 2.0 KW. The 
velocity was determined to be independent of the ceiling Sener ent and thus 
only the steady state velocity data at H=0.5 is available. For this height, 


some velocity data were forced to be 100 using the correlation coefficient and 
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the magnitude of the temperature variations as the criterion. Generally, any 
velocity value obtained from a record pair having a correlation coefficient of 
less than .5 and/or a mean temperature difference of less than 1.5 to 2 °C was 
ruled to be unreliable and was forced to be 100 for easy identification and 
elimination in the averaging process. The mean temperature criterion is based 
on the observation that in many instances, even with a high degree of correla- 
tion, the velocity obtained for a flow small little thermal fluctuations could 
be in complete error. In these cases, the high correlation is a result of the 
correlation between the base line noise of the two signals since the actual 


thermal fluctuations are not strong enough for a proper cross-correlation. 


6.1 POSITION OF CEILING JET 
MAXIMUM VELOCITY AND MAXIMUM TEMPERATURE 

To optimize sprinkler head and detector designs, it is evident that the 
distance from the ceiling to the position of maximum temperature and velocity 
is of significant importance. In the small-scale experiments performed, one 
of the aims has been to determine these two parameters as closely 4as 
possible. The accuracy in locating the position of ceiling jet maximum velo- 
City, Sym, and the position of ceiling jet maximum temperature, S Tm, depends 
on the vertical scene of the thermocouple pairs in the probe near the 
ceiling. Since this spacing is fixed, the percent error in the measurement of 
Sym and & tm increases at small r/H locations, especially at the height of 0.5 
m, because Sym and Sm are so small. Despite the limitations of the probe, it 
provides relatively detailed profiles. It also provides greater accuracy in 


locating the maximium velocity and temperature positions than have been 
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attained by other investigators. This is especially true for the transient 


ceiling jet. 


The position of maximum velocity and temperature at early times is impor- 
tant and it is desired to determine if Sym and STm changes with time. Figure 
14 shows a comparison between the steady-state values of Sym/H with respect to 
r/H and the predictive models of Cooper (4,5) and Alpert (3). Cooper's model, 
derived from data for wall jets driven by unheated or weakly heated steady 
free turbulent jets, agrees quite well with the steady-state data obtained 
here. Alpert's prediction, however, is not in good agreement and the slope of 
his model is significantly different from that indicated by the experimental 
data. Both Cooper's and Alpert's models are restricted to r/Hs1.0. It was 
shown earlier poeta maximum ceiling jet velocity does not vary with time. 
It is not surprising that the same holds true for the position of the maximum 
velocity of the ceiling jet. Figure 15 is used to compare Sy_/H vs. r/H at 
times 4 and 16 minutes with the steady state positions. The data, within the 
scatter shows no significant variation with time and it is in good agreement 
with Cooper's prediction. Note that the data for Sym is for two different 
heights and differences are mostly due to the spacing resolution of the ther- 
mocouple probe. It seems conceivable that since the ceiling jet velocity pro- 
files seem to be independent of time and are not affected by the ceiling 
transiants, that Cooper's model may prove to be accurate in predicting Sy for 
the transient ceiling jet in the momentum driven region. This will be further 


examined, at some later time, using the available transient data. 


The same type of comparisons are made for S&S tm as those made for yp. 


There are, however, no models predicting Stm, since in contrast with Sym, the 
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position of the ceiling jet maximum temperature is affected by the ceiling 
heating and heat transfer characteristics. Figure 16 shows the normalized 
thermal boundary layer, Stm/H, at 4 and 16 minutes and steady state at two 
different heights of 0.5 m and 1.0 m. It appears that & _/H can not be pro- 
perly scaled by the variables shown on this figure since the data from two 
different heights do not seem to collapse onto a single curve. Also observed 
is that the thickness of the thermal layer, &tm, decreases with time. This is 
consistant in measurements at both heights. These results indicate that as 
the ceiling heats up the thermal layer thickness decreases. The broadening 
of the temperature profiles. has. been shown before in the authors’ previous 
work (9,15,16) and by Veldman et. al. (1). The time dependence of the thermal 
layer thickness once again highlights the importance of the transient ceiling 
jet measurements. The use of steady state temperature data for compartment 
modeling, therefore, may lead to erroneous predictions for the early fire 
times. In a modeling approach, it seems to be reasonable to assume that S7q 
would be a function of time, r/H, and H as well as some ceiling heat transfer 


parameter. 


6.2 CORRELATION OF THE CEILING JET 
MAXIMUM VELOCITY AND TEMPERATURE 
Although the focus of the current research effort is the study of the 
transient ceiling jet characteristics, most of the available data from other 
investigators are from the steady state studies. Therefore, it is reasonable 


to examine if correlations used by other investigators behave well with the 
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steady-state data of this work. The maximum velocity, Vmax, and the maximum 
temperature difference, ATmax, of the ceiling jet are important parameters and 


are scaled in the following form as compiled by G. Beyler (6): 
ATmax/(Q2/2 H7-§/3) = f(r/H) (6) 
and 


vmax/ (Q?/3 H-2/3) = f(r/H) (7) 


The consistency of the data and scaling of the results are verified using 
the correlation forms of equations 6 and 7. The values for Vmax and ATmax 
obtained from experiments run at 4 different fire strengths of 2.0, 1.0, 0.75 
and 0.5 KW for two different heights of 1.0 and 0.5 m correlated quite well. 
The normalized data and the correlation equations developed from the data are 
plotted in Figure 17. It shows an asymptotic trend as r/H exceeds 1.0, indi- 
cating .that the buoyancy forces may becoming important beyond r/H=1.0. The 
experimental data shown represent the average value of the correlated results 
at each r/H location for all the fire strengths and heights stated above. The 
data plotted on a log-log paper showed that the correlations developed by 
Alpert (17), Heskestad & Delichatsios (18) and Cooper (4) would not agree well 
with the experimental data obtaind here for the entire r/H range. Aside, from 
the asymptotic behavior of the curves (Figure 17) at r/H21.0, the slope of the 
correlation curves by other investigators does not agree well with the data of 
this work or with each other at r/Hs1.0. The correlations developed based on 


the experimental results of this research effort are as follows: 
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Vmax/(Q?/3 H-*/3)= 0.0171(r/H)-?40.1132(r/H)-2+0.0965 r/H20.26 (8) 
ATmax/(Q?/3 H-§/3)= 0.1196(r/H)-?4+5.427(r/H)~! +2.48 r/H20.26 (9) 


The correlations of eqns. 8 and 9 are compared with those of other investiga- 
tors in Figures 18 and 19. The correlations of other investigators are taken 


from Beyler (6) and are listed below: 


Investiga‘or AT 2 riH range 


Q?/3H- $s Min Max. 


Moximum tempercture and uclocity — steady axisymmetric 


Heskestad and Delichatsios [45] 2.75[0 189 = 0 313r,H) al 00 &.0 

Alpert [15] 5 38(r,H)*”" 0 ie 

Alpert and Ward [46] 6. 81(r;H) 243 0 2 

Cooper [47] Merged (ae | techie 075 mi 

Cooper [47] 28.1 exp(—1.77r;H) 0.0 0.75 
Ct ‘ Min. | Max 

QM yn 173 ‘ 

Heskestad and Delichatsios (45] 0.179(r/H)” 9 °7(0.188 + 0.313r;H}- 273 0.4 5.0 

Alpert [15] 0.19T(r;H)- 47° 0 18 

Cooper [47] 0 26(r'H)7!:! 03 


Plots of normalized Vmax vs. r/H, Figure 18, indicates that except for 
Alpert's correlation the other curves do not become Quite asymptotic and 
demonstrate some dependence on r/H even at r/H>1.0. Furthermore, the correla- 
tions or models of Alpert, Heskestad & Delichatsios and Cooper do not agree 
with each other very well. In addition, Cooper's model overestimates Vmax 


Significantly at small r/H values. 


The correlation of ATmax data and its comparison with the correlations by 


other investigators, listed above, is shown in Figure 19. Although the curves 
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of the other three investigators seem to fall on top of one another, the 
authors' correlation seem to be in agreement with that of Alpert & Ward (9), 
but have higher ATmax values. The shape and slope of the correlation curves 
by Cooper and Heskestad et. al. do not quite agree with each other, but are 
very close. The cause for the difference between ATmax measured and those of 
other investigators is not very clear at this point. Possible sources for 
any type of consistant error or inherent characteristic in the experiment 
which could cause a difference in our measurements from those of others have 
been closely examined and none was found. Consequently, it can only be specu- 
lated that there exists some characteristic difference between our experimen- 
tal model and those of the other investigators. The ceiling used here has a 
high emissivity (0.9), thus leading to an expectation that the ceiling jet 
should be cooler because of cooling of the ceiling due to the large amount of 
radiation from it. On the other hand, the fiberboard ceiling, being insulated 
and having a very low conductivity compared to the ceilings used by other 
investigators would have a much lower axial and radial heat loss. The conduc- 
tion conditions lead to the expectation of higher ceiling jet temperatures at 


smal] r/H values in our case. This is in agreement with our data. 
6.2.1 VIRTUAL ORIGIN 
The location of the virtual origin becomes significant when the magnitude 
of the ceiling jet maximum temperature and velocities are to be examined. As 


discussed in 6.2, the ATmax measured in this work is higher than the data of 


other researchers. This led the authors to see if the measured temperatures 
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would be unreasonably high compared to the stagnation region temperatures 
estimated using plume correlations. The correlations developed based on the 
plume theories provide a measure of the maximum plume temperature and velocity 
as it rises above the fire source. The height at which these parameters are 
calculated is the height above the virtual origin. Many correlations have 
been developed by investigators such as Heskestad (20), Cox-and Chitty (21), 
Hasemi and Tokunaga (22), and Cetegen, et al. (23,24). The restrictions and 
conditions governing these correlations are varied and results fall over a 
large range. The solution would be to use the plume temperature measurements 
for the present burner to obtain the virtual source location. This can be 
done by finding the intercept of AT~3/5 vs z. However, the data available from the 
previous work by A. Woodhouse (10) is too limited to be of use, and additional 
plume data have not yet been obtained. Thus it is necessary to use one of 


the existing correlations instead. 


The correlation of petpEltad was used to estimate the virtual origin of our 
burner. The stagnation region maximum plume temperature is estimated using the 
maximum plumé temperature correlation (ATm/Q?/? 2-8/3, where Z is measured 
from the virtual origin). This correlation yielded results for the stagnation 
region maximum temperature which agree with our data near the stagnation 


region. 


6.3 STEADY STATE VELOCITY AND TEMPERATURE PROFILES 


Prior to examining the transient ceiling jet data, the steady state 


measurements are presented. The steady state data is more easily.correlated 


jae 


and previous ceiling jet studies establish a useful guide for data evaluation. 
Developing models and evaluating the transient ceiling jet data requires some 
theoretical considerations and more detailed analysis of the data will be pro- 
vided at a later time. Thus, most of the correlated data presented in this 
report are for the steady-state case. The ceiling jet velocity and tem- 
perature profiles are normalized at 4 different r/H locations. This is done 
to demonstrate variations in the profile shape as the jet moves radially from 
the stagnation region. The velocity and AT data are normalized using the 
expressions of equations 6 and 7 with ATmax and Vmax being replaced with AT 
and V respectively. The distance away from the ceiling is simply normalized 


by the floor to ceiling height (i.e. y/H). 


Figure 20 shows that the normalized velocity vs. y/H just outside the 
stagnation region at r/H=0.26. The data in this figure and similar data for 
the velocity and temperature profiles, presented in the following figures, 
represent average data collected over a 2.5 to 3 minutes period at specified 
intervals. The velocity profiles appear to collapse very well onto a single 
curve . This indicates that the velocity varies with Q and H and therefore, 


ee 

where "= Q/(pambCpTamb 92/2 H5/?) (10) 
There is some scatter in the data which is generally due to changes in the 

room and variations in the experimental conditions. In addition, some scatter 


may be present in the velocity measurements as an inherent variance of the 


velocity measurements due to the resolution in selecting the time shift (14). 
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The room drafts and fluctuations in flow rates are probably the primary source 


of scatter. 


The data in Figure 20, compared with the velocity profiles of wall jets 
produced by forced, unheated jets impinging on a flat surface indicates that 
the velocity in ceiling jets caused by buoyant plumes does not decrease as 
rapidly from the maximum value with increasing y/H as is the case for isother- 


mal wall jets. 


The normalized temperature profiles in Figure 21 show relatively good 
agreement between the results for a oF range of 4.5 x 10-* to 0.01. A close 
examination of Figure 21, however, shows that the data for the 0.5 m height 
are slightly displaced from those for. H=1.0 m. This disagreement in the pro- 
files becomes more evident in Figure 23, r/H=0.75, and quite obvious at 
r/H=1.0, Figure 25. The AT correlation feed ners seems to be inadequate for 
scaling the experimental results for the different fire strengths used at two 
different heights when r/H20.75 is approached. The normalized velocity profi- 
les do not show the effect of buoyancy at larger r/H values as the temperature 
profiles have clearly demonstrated. A close examination of Figures 22 and 24, 
however, shows that the data from the two heights do not collapse as well as 
they do for r/H=0.26. Generally, it can be stated that the data correlation 
would depend on more {per just Q and H for r/H21.0. To further highlight this 
effect, Figures 26 and 27 are presented. In these figures, the normalized 
velocity and temperature profiles are plotted at r/H=2.0 and H=0.5 m. The 


data shows that for the same height the correlation equations used holds. 


To examine if the velocity and temperature profiles are self similar, 


correlations of the data of a 2.0 KW fire at H=0.5 m and r/H of 0.26 to 1.0 


on 


was attempted. Following normalization first used by Alpert (3) the velocity 
and temperature data are normalized with respect to their maximum values. 
Distance from the ceiling is normalized by (r/H)°**. Alpert used 2 which was 
defined as a distance from the ceiling where V/Vmax=1/e. Cooper then for- 


mulated 2 using theoretical treatments as (5): 


9=0.117(H)(r/H) °° (11) 


Since the data was being correlated for the same height, (r/H)°:° was used 
instead of 2 for normalization. The velocity data seem to collapse for this 
normalization rather well near the ceiling and generally for the normalized 
distance from the ceiling of 80 or less, Figure 28. At larger distances away 
from the ceiling, the agreement is not as good. Data for r/H ofwls 5) and t280; 
which were not plotted in this figure, show even greater scatter at large 


distances from the ceiling. 


In another comparison, Coopers' estimate puts: 
Sym=0~1(H)(r/H)°*? (12) - 


where § is the distance at which V/Vmax=0.5. The data shows that & of the 


experimental results is farther away from the ceiling than that predicted by 


Cooper. 


Based on the assumption that the deformation coefficients for temperature 
are the same as those for momentum, the temperature profiles, Figure 29, were 


normalized by the same scale as that of the velocity i.e. (r/H)°**. The cur- 
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ves show that scaling the temperature profiles, being strongly affected by the 
ceiling temperature and heat transfer, may not be solely dependent on the r/H 


location. 


6.4 TRANSIENT CEILING JET TEMPERATURE PROFILES 


As previously reat ena most of the transient ceiling jet data is currently 
under analysis. The data plotted and presented here are some intuitive and 
simple representations demonstrating the general transient behavior of the 
ceiling jet. The limited results included are basically intended to show the 
breadth of the available data. It has already been demonstrated that the 
ceiling jet velocity appears to be independent of the ceiling transiants. 
Therefore, only the temperature data is being analysed for the transient 


ceiling conditions. 


Three different sets of the transient temperature profile plots have been 
included in this report. The first set of 3 plots, Figures 30-32, show AT vs. 
distance from the ceiling, y. The plots show the temperature profile 
variations with time for Q=2.0 KW at r/H=0.26, 1.0 and 2.0. The data shown in 
Figure 32 are for H=0.5 m, the other two plots are for experiments run at 
H=1.0 m. Figure 30 shows that the temperature profiles change very little 
with time at r/H=0.26 except at the ceiling. The changes occurring near the 
ceiling are due to the heating of the ceiling . The differences between the 
profiles at different times away from the ceiling can mainly be due to the 
scatter in the data which are brought about by the changes in the room. 


Basically, it appears that the ceiling jet temperature distribution reaches 


an 


steady state quickly near the stagnation region, as would be expected. The 
important variations in the profiles are the increase of ATmax, which is quite 
smal] at r/H of 0.26, and the change in the position of ATmax which becomes 
closer to the ceiling after 1 minute. At r/H=1.0, Figure 31, however, the 
variation in the profiles with time are more drastic and occur throughout the 
jet thickness. Again the increase of ATmax and decrease of STm is evident. 
At r/H of 2.0, Figure 32, the change in &1m with time is not as clear as 
before but has already been shown, in the previous segments, to take place. 
The interesting observation about this plot is that the changes with time are 
only significant near the ceiling. It seems that at this large r/H location, 
the free jet portion of the ceiling jet is mot appreciably affected by the 
heating of the ceiling. Since H did not scale the data very well using the 
existing go tagiat tots 18 the steady state results, the observations drawn 
from’ the data of r/H=2.0 and H=0.5 can not be readily extended to-that of 
H=1.0 m. 


The other two sets of Figures, 33-38, show the normalized temperature 
profiles (AT/Q?/3 H-S/2) vs. y/H at two different times of 1 and 16 minutes. 
The profiles are plotted for three different r/H locations of 0.26, 1.0 and 
2.0. Although the data for all three plots, 33-35, seem to collapse reaso- 
nably well, the best agreement is observed at r/H=2.0 (Note that all the pro- 
files are for H=0.5 m run in this figure). Generally, it seems that the 
profiles from runs at different heights of 1.0 and 0.5 m do not collapse onto. 
a single curve for different O's: In addition, one can observe that at 
r/H=0.26, even the data from runs at the same height, H, do not collapse 


readily. However, as r/H increases, data for the same height but for dif- 
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ferent Q's are in better agreement. A hastily drawn conclusion may be that at 
large r/H values, where buoyancy forces become dominant, AT becomes more 
strongly dependent on Q and thus the results of Figure 35 and the trends of 
the plots of Figures 33 and 34. In these figures, as stated previously, the 
profiles seem to collapse into two curves each belonging to a different 
height. Also, even for the same height data, the profiles do not collapse 
due to Q, indicating that another parameter may be influencing the results. 
This general speculation seem to be supported by Figures 36 to 38 and espe- 
cially Figure 38. In summary, it may be possible that at r/H locations near 
the stagnation region, H should be the stronger parameter in the normalization 


and Q should have that role at larger r/H values. 


The temperature profiles of r/H=0.26 at t=16 minutes, Figure 36, correlate 
better than that of Figure 33 at t=1 minute. This may be due to the fact that 
at r/H=0.26, ceiling steady state is reached quickly and t=16 is closer to the 
steady state conditions. At t=1l minute and small r/H locations, differences 
in timing of the fire ignition and data collection in addition to the ceiling 


initial conditions generally create more scatter than at later times. 
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7.0 CONCLUSIONS 


The data has shown that in general the ceiling jet velocity is independent 
of the ceiling transient. This verification is significant since it allows 
the use of models and correlations developed from steady-state velocity data 
in compartment fire modeling at early times. In evaluating the velocity data, 
it was concluded that the expression by Cooper for estimating Sym agrees quite 
well with the experimental data. It is also concluded based on the data ana- 
lysed thus far that Cooper's prediction works well for the transient ceiling 


conditions since the velocity is not affected. 


The data showed that the thermal boundary layer thickness decreases with 
time and that both the position of maximum temperature and maximum velocity 
may becoming independent of r/H beyond 2.0. Similarly, the ceiling jet maxi- 
mum an temperature become independent of r/H at r/H21.0 due to buoyancy forces 
becoming dominant over momentum forces. The correlation developed based on 
the experimental data to estimate maximum temperature and maximum velocity of 
the ceiling jet appear to be quite good. The temperature difference (AT) 


correlation, however, is higher than those developed by other investigators. 


Generally, it is concluded that AT/Q?/? H-5/? is not adequate to correlate 
the steady state temperature data especially for r/H21.0. It works in some 
particular cases of the transient data for a given time quite well. The nor- 
malization used for the velocity data, V/Q?/? H-*/3, seem to have the same 
inadequacy as that for the temperature normalization in that the data from 
runs at two different heights do not collapse, as well as desired, onto a 


Single curve using the above stated normalization expressions. 
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More work is needed to analyze the temperature data and to develop proper 
correlations and models both for the steady state and transient conditions. 
Any modeling attempt would have to take into the considerations the heat 


transfer characteristics and parameters of the ceiling. 
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Table 1 - Explanation of Alpert's Symbols 


Syt 


ol 
2 | 
OH 
& 
O@ 
O 
O 
O 
mAs 
D 
xX 


VT 
WA 


Ceiling 


Marinite 


9 
Aluminum 


Alaminum 


Heat Source 


Electric air-heater 


oe 


Ethanol pool-fire 


ve 


40 


la Btu/ain 


9 


DpPToX. 


HC ft. 
1.17 


1.08 
0.96 


0.916 and 1.0 


1.17 
1.83 and 2.16 


3.0 
1.5 


2.0 


Table 2 - Thermocouple Calibration Results 
Individual thermocouple pair velocity measurement 
vs. pitot tube velocity measurement at the calibrator centerline 


62.7 l/min Flow #2, 47.9 l/min 
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V/ Vmax 


Fig. 2 -Ceiling Jet Velocity Profiles 


From Alpert (1). See Table 2 for 
explanation of symbols. 


43 


Vinax/ Haven (Qg/bx0 Colon ye 


“Ol O25. 103 0405 he 2.0 
r/H 


Fig. 3 - Dimensionless Maximum Ceiling Jet Velocity 
From Alpert (1). See Table 2 for explanation 
of symbols. 
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Fig. 4 - Dimensionless Excess Ceiling-Jet Temperature 
From Alpert (1). See Table 2 for explanation 
Of S\50 1S. 


45 


Olt =n 
oO = 44 sec, 
POSITION NO. 5 Vv = 88 sec. 
Dp ieFo Kote 3 = {32 sec. 
Q = 1.17 kw a = 176 sec. 
e = 352s5eCc. 
b S = 20 min. 
= 0.16cm (Ye ) a = 30 min. 


32 . ADIABATIC CEILING TEMP 
oe aidipeiocit ion WHERE MAX. TEMP 


WAS MEASURED 


Fig.5 - Variations in Ceiling-Jet Temperature Profiles 
with Time. From Veldman et al (3) 
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Fig. 6 - Thermocouple Probe for Velocity 
and Temperature Measurements 
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Figure 7 - Probe and Probe Stand 
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Figure 13 - Variation of maximum velocity with time 
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Figure 21 - Steady state normalized temperature profiles 
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APPENDIX A 


FIBERBOARD CEILING 


Time averaged velocity and temperature 
profile data 


H=1.0™m 
rened.co, 0.5,-0.75, 1.0 


A-1 


Ceiling Type Fiberboard 
Fire Streagth= 2.3 0 
Prabe Lacatien (r/W): 0.26 


1.0.8: FH.2.26.1 
DAIA FROM SET; 110: 1 


Tine= $ second 
Y (an) Velocity (n/s) Delta 1 (C) Y (an) Velocity (m/s) Delta 1 (C) 
us . 860 27.78 3.7 513 29.50 
6.3 574 23,39 10.0 Saas 23.57 
13.2 . B60 28.61 19.6 770 27.28 
25.9 170 23.57 40.7 434 16.20 
42.7 £416 14.70 5.9 454 11.56 
$8.0 ° 476 — 10.27 $1.3 542 : 10.65 
2.2 767 8.30 $8.6 . 76? dee) 
64.5 294 3,53 90.3 1,105 UAs 
REL UELOCITY (nvs)= 574 Position of maximum (mn!= 6.85 
MRXIMUE DELTA T (C)= 25.57% = Position of maximum (am)= 16.93 


J.0.8: FH.2.26.2 
BAIR FRON SET: Z 70: 3 
Tine= 0.5 minute 


Y (rm) Velocity “n/s) Delta 1 (C) Y (rn) Velocity (n/s? Delta 1 (C) 

ti 863 37.% 37 887 39.05 

6.9 1.008 77.75 10.0 887 77.47 
152 822 35.82 19.6 711 31.68 
5.9 670 26.54 40.? $00 16.48 
42.7 477 14,93 45.9 $12 11.87 
45.0 4§7 5.97 51.3 328 8.79 
92.2 430 7.43 58.6 345 4.49 
64.3 277 Lit 0.3 085 04 

ARXIMUM VELOCITY (n/s)= 1,005 = Position of maximum (an)= 6.85 


MAXIMUM DELTA T (C)= 35.05 Position of maximun (mn)= 3.675 


A-2 


1.6.8: fH.2.26.3 
BATA FROM SEI; 3° 10: 6 
Tine= 1.0 ninute 


Y (mm) Velocity (n/s) Delta T (C) Y (rn) Velocity (a/s) Belts 7 (C) 

1.7 87S 39.56 3.7 A fs) 0.31 

6.3 1.009 38.63 16.0 529 38.18 
13.2 313 %.38 19.6 . 802 32.62 
23.9 732 27. 66 : 0.7 516 18.73 
42.7 504 14.01 45.9 559 10.51 
48.0 518 9.13 $1.3 513 16.72 
$2.2 » 483 6.79 58.6 84 4.15 
64.9 230 9 %.3 eall ab) 

PRXINUS ULLOCITY (n/s)= 1.009 Position of mexinun (ma)= 6.85 


MAXIMUM OCLTA 7 (C)= 40.21 = Position of maxinun (an)* 3.675 


1.0.8: FH.2.26.4 
BATA FROW SCI; 13 10: 21 
Times 4.0 ninutes 


Y (mn) Velocity (n/s) Delta 1 (C) Y (ma) Velocity (n/s) Delta T <C) 
1.7 933 42,55 3.7 929 42.76 
6.9 1.043 40. 44 16.0 30 39.64 

13.2 ane 7.49 19.6 2315 3.88 
25.9 mY) 28.69 40.7 °531 19.65 
42.7 513 18.42 45.3 0565 18.94 
48.0 538 14,64 $1.3 572 11.63 
$2.2 543 12.54 58.6 o5t1 64.51 
64.9 2388 6.60 90.3 «34 1.54 


BRXIMUR VELOCITY (n/s)= 1.043 = Position of maxinun (an)= 6.85 
MBXIMUM DELIA T (0) 42.76  Pesition of maximum (mn)= 3.675 


1.8.8: FH.2.26.5 
BATA FROIN SET; 30 10: 3 
Tine= 10.0 ninutes 


Y (pn) Velocity (n/s) Delta T (C) Y (mn) Velocity (n/s) Belta T (C) 

i 908 42.02 3.7 . 888 1.90 

6.9 1.020 39,71 10.0 956 33.13 
13.2 936 37.18 19.6 818 33.39 
25.9 » 76S 28.25 40.7 «562 ; 17.67 
42.7 548 16.29 45.9 610 13.78 
45.0 69 12.47 $1.3 . 489 11.56 
$2.2 574 10.52 58.6 450 7,62 
64.9 446 4.9 0.3 ~ 486 1.62 

PRXIMUA ULLOCITY (r/s)= 1.02 Position of naxinun (mm)= 6.85 


MAXIMUM DELIA T (C)= 42.02 © Position of maxinun (nn)= 1.651 


se 


1.0.93 FH.2.26.6 
DATA FROM SET; 45 10: 50 


Time= 16.0 minutes 


Y (mm) Velocity (m/s) Delta 1 «C) Y (rn) Velocity (n/s) Delta T (C) 

Ast . 881 40.63 3.7 852 40.45 

6.9 . 376 38.45 10.0 506 37.80 
13.2 879 35. 88 19.6 800 2.25 
25.9 LES 27.09 0.7 549 16.30 
42.7 510 18.15 5.9 SN 12.85 
49.0 . 43 11.84 $1.3 501 12.03 
$2.2 447 9.73 58.6 . 401 7M 
64.9 319 $.09 %,3 230 2.13 

PAXIMUM ULLOCITY (n/s)= 5373S —s Position of naxinun (mn)= 6.8 


MAXIMUM OCLTIA T (C= $0.63 = Pesition of maximum (rn)= 1.651 


A-4 


1.0.8: F¥.2.26.7 
BATA FROM SET; 59 10: 64 
lines 22.0 ninutes 


Y (rm) Velocity (n/s) Delta T (C) Y Gm) Velocity (n/s) Belta T (0) 
1.7 $25 1.78 3.7 888 14M 
6.3 1.920 33.14 10.0 7 4.4 
13.2 as) 3.65 18.6 » 862 3.19 
B.9 2% 28.34 0.7 511 17.36 
42.7 438 16.13 6.9 54 13.78 
#.0 0 12.30 $1.3 4% 13.11 
$2.2 7 10. 43 $8.6 438 ea 
64.9 36? 5.41 90.3 299 2.34 


BRXIPAN VELOCITY (a/s)= 1.02 = Position of maxinun (an)= 6.85 
MAXIMUM DELTA 1 (C)= 41.78  Pesition of maxinun (an)= 1.691 


1.0.9: FH. 2.26.8 
DATA FROM SET: 74 «10: 78 
Tine= 28.0 ninutes 


Y (rn) Velocity (n/s) Delta 1 (C) Y (mn) Velocity (n/s) Belta 7 (C) 


1.7 892 41.22 3.7 881 49.74 
6.9 5 38. 36 10.0 91? 7.46 
13.2 882 5.42 19.6 785 31.33 
z.3 TH 26.78 40.7 549 17.36 
42.7 53) 16.20 45.3 595 14.06 
49.0 526 12.82 $1.3 S08 10.68 
82.2 . 481 10.91 58.6 454 7.78 
64.3 417 §.31 0.3 Py} 2.13 
ARXIMUM UCLOCITY (a/s)= 95) Position of maxinun (rn)= 6.85 


PAXIMUM CELIA 1 (C)= 41.22 Position of naxinun (an)= 1.651 


A-5 


1.0.8: fH.2.26.9 
DATA FROM SET; 81 
lines Steady State 


10: 92 


Y (mm) Velocity (m/s) - Delta I (C) 
1.7 906 41.89 
6.9 1.015 39.12 
13.2 922 36.46 
2.5 ‘792 27,99 
42.7 503 16.01 
45.0 521 12.44 
z.2 50! 10.75 
64.9 133 5.82 


Position of maxinun (an)= 
1,631 


1,015 
Position of maxinum (mn)= 


PRXIMUM VELOCITY (n/s)= 
MAKIMUM OCLIA T (C= 41.89 


Y (pn) Velocity (n/s) Delta 1 (C) 
3.7 » 888 41.43 
10.0 562 38.36 
19.6 . 850 32.83 
40.7 521 17.22 
45.9 552 13.72 
91,3 526 12.10 
58.6 519 8.16 
90.3 358 2.25 
6.85 


Ceiling Type fiberboard 
Fire Strength= 1.0 & 
Probe Locatian (rH): 8.26 


1.0.9: FHI.26.1 
TA FROM SET; 1 10: 1 
Tine= 5 second 


Y (on) Velocity (n/s) 


Pe 665 
6.9 731 
13.2 »665 
25.9 610 
42.7 476 
49.0 100 
$2.2 495 
64.3 4,856 
PAXIMUR VELOCITY (ns)= 733 


Delta 1 <C) Y (an) Velocity (n/s) Delta 1 (C) 
19. 30 3.7 665 20. 36 
19,97 10.0 «665 19.82 
19,02 19.6 610 17,38 
14.58 40.7 476 8.17 
7.5? 48.3 554 6.33 
2.64 $1.3 396 6.78 

4.6) 58.6 3.770 3.45 
2.44 90.3 213 82 
Position of maximum (an)= 6.85 


MAXIMUM DELTA 1 (C)= 20.36 Position of maximum (am)= 3.675 


1.0.8: FHI. 26.2 
OPTRA FROM SET; 2 TO: 3 
Tunes 0.5 nanute 


Y (nn) Velocity (m/s) 

ey 0658 

6.5 15) 
13.2 622 
.9 515 
42.7 » 385 
45.0 062 
82.2 4% 
64.9 037 


PRXIMUM VELOCITY (n/s)= » 7505 


Delta T (C) Y (mn) Velocity (m/s) Delta 1 (C) 
2. 06 Sg 658 2.53 
21.54 10.0 681 21.24 
19.90 19.6 «532 17.73 
14.68 40.7 . 392 6.22 
$.19 45.9 34S 3.73 
1.66 $1.3 398 4.63 

1.94 58.6 nets 8? 
223 0.3 0. 600 -.18 


Position of maximum (an)= 6.85 


MAXIMUM ELTA T (C)= 22.53 Position of maximum (mn)= 3.675 


A-7 


1.0.8: FHI. 26.3 
DATA FROM SET; 3 «10: 6 
line= 1.0 minute 


Y (rr) Velocity (m/s) Delta I (C) Y (na) Velocity (m/s) Delta 1 <«C) 
Lf 697 22.64 cy 708 23.09 
6.9 793 21.99 10.0 707 21,65 
13.2 644 20.53 19.6 $49 18.54 
25.9 490 15.48 40.7 375 7.39 
42.7 367 6.33 45.9 402 4,67 
49.0 083 2.18 $1.3 336 $.17 
$2.2 333 2.72 58.6 1.566 1.46 
64.9 345 43 90.3 013 =1] 
MAXIMUM VELOCITY (n/s)= 7933 Position of maximum (am)= 6.85 


MAXIMUM DELTA 1 (C)= 23.09 Position of maximum (an)= 3,675 


1.0.8: FHI. 26.4 
DATA FROM SET; 15 10: 18 


Times 4.0 minutes 


Y (re) Velocity (m/s) Delta | (C) Y (me) Velocity (m/s) Delta I (C) 
i 677 23. 4C 37 691 23.68 
6.9 762 22.6! 10.0 714 22.26 
13.2 681 21.03 19.6 606 18.98 
2,9 $72 15,83 40.7 312 11.36 
5 be | 217 10.58 65 313 8.98 
49.0 130 4,61 51.3 380 6.54 
$2.2 289 6.70 58.6 300 4.72 
64.9 231 2.78 90.3 S12 60 
MAXIMUM VELOCITY (a/s)= . 762 Position of maximum (mm)= 6.85 


MREIMUM DCLIR 1 (C)= 23.68 Position of aaxinum (mmn)= 3,675 


A-8 


1.0.8: FRI.26.5 
DATA FROM SET; 30 «10: 3% 
Tane= 10.0 ninutes 


Y (na) Velocity (n/s) Delta t (C) Y (mm) Velocity (m/s) Delta T ¢C) 

1.7 a 2.25 He . 708 &.2 

6.5 170 23.75 10.8 220 23.34 
13.2 » BBE 22.10 19.6 616 20.09 
2.9 546 17.28 40.7 . 366 11.0? 
42.7 366 10.33 45.8 394 8.83 
45.0 OG: 4.65 $1.3 » 386 8.37 
$2.2 . 402 6.63 $8.6 » 368 4.60 
64.9 335 2.95 50.3 B22 84 

PRXIMUM VELOCITY (a/s)= 7704 = Position of maximum (mn)= 6.88 


ABKIAUP DELTA T (C= 28.25 = Position of maxinun (mn}= 1,691 


1.0.8: FHI. 26.6 
BATA FROM SET; 45 10: SO 
Tunes 16.0 minutes 


Y (rm) Velocity (s/s) Delts 1 (C) Y (mn? Velocity (m/s) Delta 1 (C) 

1.7 692 25.30 ty 687 25.32 

6.3 771 24.04 10.0 720 23.55 
13.2 692 ; 22.35 19.6 620 20.23 
2.3 574 W712 40,7 » 425 1G, $2 
42.7 » 435 16.17 45.5 473 8.8) 
45.0 206 4.52 gi.3 412 8.23 
$2.2 500 6.% $8.6 472 5.21 
64.3 . 476 3,83 50,3 205 1.16 

FAKIMUR VELOCITY (a/s)= 71) Position of maxiaun (mn)= 6.85 


MAAIMUM DELTA T (C= 25.22 = Positior, of maximum (an)= 3.675 


1.0.8: FHI. 26.7 
QnTA FROM SEI; $9) TO: 64 
Times 27.0 minutes 


Y (rm) Velocity (m/s) Qelta T (C) Y (ma) Velocity ‘a/s) Delta T «C) 

1.7 102 24.30 3.7 693 24.14 

6.9 133 22.77 16.0 i 22.32 
13.2 70 21.19 19.6 634 19,28 
2$.9 $39 16.66 40.7 433 10.53 
42.7 . 420 4.82 45.9 442 8.45 
43.0 .060 4.41 $1.3 373 7,88 
$2.2 . 404 6.45 $8.6 . 108 4,72 
64.9 . 306 3.30 90. 3 072 1.10 

MPXIMUM VELOCITY (a/s)= 7589 = Position of maxinun (An)s 6.85 


MAXIMUM CELIA T (C)= 24.3 Positron of maxinun (=m)= 1,55) 


1.0.8: FHt.26.8 
HATA FEM SET; 74° «TO: 78 
Timez 28.0 minutes 


4 mm) Velocity (m/s) Delta I (C) Y (ma) Velocity (m/s) Delta I (C) 
he 718 25. 46 3,2 699 25. 33 
6.3 771 Ln 19,0 725 23.51 
Je Re ran 22.27 19.6 621 20.12 
i354 $69 17,36 40.7 399 10.90 
{oi 38S 10.13 45.9 3%6 8.63 
49.0 14 4.4 51.3 374 9.76 
$2.2 450 6.75 $8.6 358 §.13 
64.9 328 Bris 90. 3 216 1,52 
MARINUM VELOCITY (a/s)= 7713 Pasition of maximum (an)= 6.85 


MAXIMUM DELTA 1 (C)= 25.46 Position of maxieun (pn)= 1.691 


A-10 


1.0.8: FHI. 26.9 
DATP FROM SET; 86 
Tine= Steady State 


10: 92 


Y (rn) Velocity (m/s) Delta T (C) 
1.7 13 24.74 
6.9 2 *aled 23.35 
13.2 699 21.83 
25.8 550 17.07 
42.7 » 362 19.27 
49.9 098 4,55 
82.2 34) 6.71 
64.9 292 3.21 


Position of maxinum (an) 
1.691 


«7593 
Position of maximum (an)= 


PRXIMUM UCLOCITY (n/s)e 
PAKIMUM DELTA T (C= 24.74 


Y (ne) Velocity (n/s) Delta 1 (C) 
3.7 689 24.68 
10.0 2 22.53 
19.6 653 19.84 
40.7 418 11.08 
45.9 3390 8. 76 
$1.3 331 8.56 
58.6 . 367 4.73 
90.3 «138 1.12 
6.85 


Ceiling Type fiberboard 
Fire Strength: 0.5 0 
Prebe Location (r/¥): 8.26 


1.0.8: FHS. 26.1 
DATA FROM SET; 1 0: 1 
Times 5 second 


Y (mm) Velocity (n/s) Delta 1 (L) 


MAXIMUM VELOCITY (n/s}= 
MAXIMUM DELTA T <Co= 12.4 


1.0.8: FHS. 26.2 
DATA FROM SET; 2 «10: 3 
Tine= 0.5 minute 


Position of maximum (mm) 


Y (rm) Velocity (a/s) Delta 1 (C) 


PRXIMUM VELOCITY (n/s)= 
WAKIMUN DELIA 1 (C)= 12.13 


468 10.20 
623 12.13 
514 11.58 
444 8.75 
370 5.25 
378 3.99 
38? 3.32 
» 409 129 


Y (mn) Velocity (m/s) Delta 7 (C) 


ecce we eet eco ce sen eee ce ee coe ew oe eccescs wo ceeoscos 


505 10.01 3.7 523 iors 
697 12.31 10.0 665 12.40 
585 11,52 19.6 Ale ee 
444 8.22 40.7 . 400 4.83 
092 4.34 45.9 . 104 3.16 
. 384 2.73 $1.3 229 2.42 
103 2.16 58.6 147 1.61 
147 1.15 90.3 143 63 
6966 Position of maximum (mm)= 6.85 


10.93 


Y (rn) Velocity (m/s) Delta 1 (C) 


3.7 526 12.04 
10.6 545 12,10 
19.6 . 498 10.5 
4.7 att §.65 
45.9 PETES 4.32 
51-3 350 3.44 
58.6 2 2.37 
90.3 0. 000 vat 


.6229 = Position of naxinun (mn)= 6.85 


Position of maximum (An)= 


6.85 


0S1.0.8: FHS. 26.3 
BATA FROM SEI; 3 10: B 
Tine= 1.0 minute 


Y (mn) Velocity (a/s) Delta 7 (C) Y (am) Velocity (m/s) Delta 1 (C) 
1.? . 404 11.2 ee 522 12.81 
6.9 2593 12.76 10.0 546 12.68 
13.2 »544 12.04 19.6 » 488 10.72 
25.8 453 8.96 4.7 329 5.47 

- Fel 323 4..% 46.5 427 3.96 
49,0 Ea] 3.54 $1.3 317 3.44 
rang 382 2.72 58.6 . 303 1.64 
64.9 214 $f 90.3 022 ra 

PRYIMUY VELOCITY (n/s)= 5925 «= Position of maximum (mn)= 6.85 


MARKING DELTA T (C)= 12.81 = Position of maximum (mm): 3.675 


1.0.8: FHS. 26.4 
DATA FROM SET; 15 TO: 18 
lines 4.0 minutes 


Y (me) Velocrty (nis) Delta | (C) Y (mn) Velocity (m/s) Delta | (0) 

Ter obae 12,9 3.7 560 1h 32 

£.9 624 15.05 10.9 574 14.52 
Sez 4 14.0: 19.6 522 12.65 
25.9 » 452 16. 84 40.7 342 5.78 
42.7 » 33) S.19 €.9 334 4.24 
49.0 319 3.82 $1.3 316 4,16 
$2.2 294 "3,09 58.6 336 1.93 
64.9 329 1.08 90.3 . 062 -.10 

PRAXIS VELOCITY (a/s)= 6235 = Position of maxisur (mn)= 6.85 


ARKIMUM OCLTP 1 (Coe 16.32 = Positron of maximur (np)= 3.675 


1.0.8: FHS. 26.5 
DATA FROM SET; 37 «10: #4 
Trnes 10.0 minutes 


Y (ra) Velocrty (n/s) Delta T (C) Y (mn) Velocity (a/s) Delta 1 <C) 
1.7 559 14.95 3.7 575 1.02 
6.9 617 14.58 10.0 $86 14,47 
13.2 $70 13.32 19.6 535 12.61 
a4 . 482 10.79 5 Of feeder 3M 5.75 
42.7 307 g.12 45.9 333 4.10 
49.0 292 3.65 $1.3 309 5.05 
$2.2 .267 2.91 $8.6 . 264 1.90 
64.9 328 1.03 90.3 042 .20 
MAXIMUM VELOCITY (a/3)= 6169 = Position of saximun (an) 6.85 
mONTMUM OELTA T (C= 15.02 Position of saxinun (sn)= 3.675 


1.0.8: 745. 26.6 
ORTA FROM SET; 61 | TO: $8 
Trme= 16.0 minutes 


Y ‘mn) Velocity <a/s) Qelta 1 <C) Y (on) Velocity (m/s) Qeita T <C) 

hee 561 14.60 51 559 15.42 

6.9 614 14.84 10.0 586 14,73 
13.2 554 14.06 19.6 518 12.36 
25.3 - 471 11.05 49.7 292 5.84 
42.7 3? 5.28 45.9 . 32 4.30 
45.0 308 3.79 $1.3 354 5.12 
§2.2 . 268 eee 58.6 248 1,80 
64.9 200 4 90.3 022 2] 

AXIMUM UELOCITY (n/s)= 6138 = Position of naxinun (an)= 6.85 


MAXIMUM CELTA T (C)= 18.42 Position of maxinun (mn)= 3.675 


1.0.8: FHS. 26.7 
DATA FROM SET; BS TC: 92 
lines 22.0 minutes 


Y (rn) Velocity (n/s) Delta T (C) Y (mr) Velocity (n/s) Delta T ¢C) 

1.7 559 14.16 3.7 «565 14.9 

6.3 635 ish 10.0 608 14.22 
13.2 573 13.60 19.6 519 12.49 
25.8 479 10.90 40.7 i) 5,95 
42.7 335° $.37 45.5 344 4.34 
45.0 289 3.84 $1.3 323 £75 
82.2 237 3.05 58.6 303 2.05 
64.9 . 303 1.24 %.3 . 080 28 

PRYINUR VELOCITY (n’sd= 6349 = Position of maximum (ma)= 6.85 


ARKIN OCLTA T (C= 14.9 Posstion of naximur (me)= 3.675 


Ceiliog Type fiberboard 
Fire Streagth= 2.3 3 
Prebe Lecation (F/M): 8.5 


1.0.8: F420.5.1 
DATA FRO SET; 1 103 1 


lines 5 seconds 
Y mm) Velocity (n/s) Delta T (C) Y (na) Velocity ‘n/s) Uelta | (C) 
1.8 423 15.63 3.8 » 461 18.73 
7.0 534 20.16 10.1 1934 20. 97 
3 534 20.57 13.7? . 483 19,38 
26.0 . 483 18.42 51 paar 15.80 
Bid 391 15,57 40.9 . 423 14,34 
44. 376 13.97 We 563 i 
St.4 . 508 12.94 PLES oY) 1,74 
59.3 099 9.06 67.2 . 308 7,50 
69.2 . 308 7.06 tied . 363 5.26 
fave 299 4.49 78.7 . 261 3,82 
85.1 254 2.43 85.3 308 3.76 
31.4 507 1.15 116.8 .0S4 05 
MPXIMUM UELOCITY <a/s)= saat Position of maximum ‘am)2 6.95 
MAXIMUM OfLTS 1 ¢C)= 20.97 = Position of maximum ‘an)s 10.13 


1.0.8: FH20.5.2 
DATA FROM SET; 2 10: 3 
Tine= 0.5 minute 


Y (mn) Velocity (n/s) Delta 1 (C) Y (rn) Velocity (n/s) Delta T (C) 
1.8 40? 15,93 3.8 «416 18.57 
7.0 oid 19.78 10.1 0523 26.40 

13.3 535 20. 25 19,7 2535 20.09 
26.0 . 483 18.63 ; 3.7 348 16.64 
37.7 347 16.62 40.9 0305 15.52 
44.0 308 15.26 47.2 29 14,33 
$1.4 20 13.60 $3.5 Pad 40,36 
g¢.5 w2t6 9.50 67.2 » 258 6,94 
65.2 268 6.71 72.3 336 5.36 
5.5 344 4,71 78.7 eae 3.83 
8S..1 202 La? 85.3 » 200 2.75 
91.4 aio * 1.83 116.8 0.003 -.28 
PRXIMUM VELOCITY (n’s)= 5355 = Position of maximum (An)= 13.3 


MAXIMUM CELIA 1 (f= 20.4 Position of maximum (an}= 19.13 


1.0.8: FH20.5.4 
DATA FROM SCT; 3 10: $ 


Time= 1.0 minute 


Y (an) Velocity (m/s) Delta 1 (C) Y (re) Velocity (a/s) Delta 1 (C) 
1.8 397 7.4% 3.8 40 15,71 
7.0 483 2f. 26 19.1 510 20.67 
13.3 526 20. 49 19.7 507 20.1? 
26.0 «483 . 18.95 38.7 . 356 18.24 
37.7 348 18. 08 40.3 . 361 16.96 
4.0 it) 16.59 47.2 334 15.76 
$1.4 «286 14.58 $3.5 325 14.05 
$9.9 2338 W077 67.2 22) 7.37 

65.2 oat 7.06 72.3 » 265 5.50 

7.5 2259 4.81 78.7 2250 3,93 

85.1 343 2.68 85.3 2315 4.13 

7.4 453 1.34 116.8 CY] 03 
PBXIPUM UELOCITY (n/s)= 5261 Position of maxinun (An)= 13.3 


MAXIAUN DELTA T (C)= 20.67 Position of maximum (nn)= 10.13 


A-17 


1.0.8: H28.5.4 
CATA “Pt Set; 1110: 14 
lines 4.3 sunutes 


Y (rn) Velocity (m/s) Delta T (C) Y (mm) Velocity (n/s) Qelta 1 (C) 
1.8 444 19.96 3.8 437 21.88 
7.9 528 + 22,03 19.1 S14 22.16 
13.3 503 21.61 19.7 8 20. % 
26.0 . 480 19,54 3.7 . 367 19.15 

37.? 358 18.37 40.9 38 17.97 
4.0 nae 17.94 47.2 34 17.12 
1.4 18 15.59 $3.5 28 15.79 
93.9 28 13,38 $7.2 187 : 8.54 
69.2 .189 8.38 123 4h | 6.98 
cre 20 6.36 78.7 20? 5.59 
85.1 373 3,92 8.3 25 5.30 
91.4 360 2.55 116.8 265 1.03 
MAXIMUM JELOCITY (a/s)= 5281 Pasitzon of saximun ‘an)= 6.95 


MENIMUM SELTA T (C)= 22.16 Position of maximum (an)= 10.13 


T.Q.8: 20.5.5 
QATA FPR SET; 21 «10: 24 
Times 19.2 minutes 


Y (mm) Velocity ‘n/s) Delta T (C) Y (mm) Velocity ‘n/s) Delta T (C) 
1.8 469 21.78 3.8 a) 23.38 
7.0 $4 23.50 18.1 516 23.66 
13.3 $29 23.09 7 $08 22.33 
26.0 473 20. 85 38.7 321 19.04 

37.7 326 19,8? 40.9 351 17.77 
44.0 229 17,54 4722 333 16.89 
$1.4 320 16.05 53,5 3S 15.2 
$3.9 313 12.77 67.2 292 9.65 
63.2 224 9.34 Zs 345 7,83 
75.5 3% 7.15 78.7? 256 6.31 
88.1 281 4.73 85.3 38 4.64 
31.4 223 3.15 116.8 170 1,53 
MRXIMUN JELOCITY (n/s)© 546 = Position of maximum (an)= 6.9 


MAXIMUM OELTA T (C)= 23.66 Position of naxinum (an)= 10.13 


1.0.8: FH20.5.6 
DATR FROM SET; 29 10: 32 
Times 16.0 minutes 


Y (mn) Velocity (a/s) Delta 1 <C) Y (rn) Velocity (m/s) Delta T (C) 
1.8 . 460 21.63 7.8 473 22.80 
7.0 572 22.47 16.1 «564 22.36 
13.3 560 21.74 19.7 254] 20.82 
26.0 512 19.27 3.7 ° 331 16.60 

37.7 323 1b. 42 40.9 » 329 18.41 
44.0 315 15. 21 7,2 312 14.76 
S1.4 eee 38 14.66 $2.5 31? 13.53 
$6.5 318 11.39 67.2 «282 9.74 
63.2 284 5.45 72.3 376 7.80 
75.5 390 7.07 78.7 . 867 6.26 
8.1 403 4.% 85.3 252 §.26 
91.4 . 420 3.42 116.6 078 1,76 
PRY ISUP UCLOCTTY (a/s)= S712 0 Position of maximum (mm)= 6.% 


MAXIMUS DELTA 1 «C= 22.8 Positior of maxinun (mm)= 3.775 


1.0.8: F420.5.7 
BRin FROM SET; 37 TC: 40 
Times 22.0 minutes 


Y (me) Velocity (n/s? Delta 1 (C) Y (ar) Velocity (m/s) Delta I (C) 


1.8 Be 20. 66 3.8 43? 20.6? 
7.0 51S 20.93 10.1 523 20.78 
13.3 530 20.2? 19.7 » 484 18. 38 
2.0 448 18.11 3.7 » 36? 17.42 
37.7 360 17.21 40.3 - 380 16.27 
4.0 320 15.44 Pres » 306 15.18 
51.4 319 14.3? $3.5 300 13,83 
$9.9 280 1.72 67.2 » 282 10.91 
63.2 289 10.67 72.3 361 9.35 
78.5 340 8. 76 78.7 3S 7.88 
&.1 303 6.15 | 2M 4.38 
1.4 273 4.60 116.8 423 2.24 


BAXIMUM ULLOCITY (n/s)= .5303 = Position of naxisun (an)= 13.3 
MAXIMUM DELTF 1 (C)= 20.93 Position of maximum (nn)= 6.95 


A-19 


1.0.0: 20.5.8 
CATA FRO ST; 45 «10: 48 
Timez 29.9 aunutes 


Y (nm) Velocity (m/s) Delta 1 (C) Y (an) Velocity (n/s) Delta 1 (C) 
1.8 437 22.62 3.8 450 22. 80 
7.9 $24 23.01 10.1 $24 22.82 

13.3 $50 22.19 19.7 $03 21.27 
26.9 480 19,93 3.7 326 17,24 
37.7 319 17.05 40.9 334 16.02 
44.0 293 18.58 47.2 288 14.51 
$1.4 340 14,34 $3.5 294 13.28 
59.9 2 11.00 67.2 258 11.49 
69.2 258 11.16 72.3 318 9. 86 
75.5 300 9.21 78.7 310 8.41 
8S.1 302 6.69 85.3 324 4.%6 
1.4 258 5.06 116.8 548 2.31 
MAXIMUM JCLOCITY (n/s)2 5504 = Position of maximum (mq)= 13.3 


MOXTPM SELTA T (C)= 23.01 Position of maximum (am)= 6.95 


1.9.8: °370.5.9 
JStA FEM SET; $2 «10: 56 
Times steady State 


Y (rm) Velocity (n/s) Delta I (C) Y (rm) Velocity (n/s) Delta f (C) 
1.8 «446 2.79 3.9 . 146 21.74 
7.0 542 21.80 10.1 517 21.59 

13.3 509 21.10 19.? AT? 20.07 
26.0 461 18.62 a . 369 17,73 
37.7 357 17.58 40.9 . 364 16.71 
44.9 33? 16.51 47.2 . 323 15,94 
$1.4 . 338 13.39 $3.5 306 14.45 
$9.9 29 12.21 67.2 . 305 10.55 
63.2 297 10.28 72.3 . 409 8.82 
75.5 356 8.01 78.7 . 438 7.15 
85.1 435 5.58 85.3 378 S. 43: 
91.4 399 4.25 116.8 143 2.18 
MAXIMUM JELOCITY (a/s)= 5165 = Position of maximum (n)= 10.13 


MAXIMUM DELTA T (C)= 21.8 Position of saximun (ma)= 6.95 


A-20 


Ceiling Type Fiberboard 
Fire Strength: 1.8 @ 
Prabe Location (r/#): 8.5 


1.0.8 FHI.5.1 
DATA FROM SET; 1 TO: 1 
Times § seconds 


Y (nn) Velocity (a/s: Delta T (C) Y (mn) Velocity (n/s) Delta 1 (C) 

2.2 333 7. BE PY 32 5.76 

7.4 416 19. 02 10.5 345 BS 
13.7 . 400 1¢. 27 20.1 . 400 10. 0 
26.4 . 409 $.60 $1.8 294 6.46 
$2.2 263 6.3 $4.2 263 5.15 
87.4 » 286 4.63 66.5 » 286 4.30 
63.7 312 3% 70.1 312 3.21 
76.4 oekt 2.48 : 10.8 125 % 

MREIMUP UELOCITY (n/s = 64162 = Posataor of maxinur. (rrm)= nee 


MAXIMUM DELTA § (C= 10.27 Position of maximum (an)= 13.7 


1.0.8 FRI.S.2 
ORTR FROM SCI; 2 10: 3 
Tine= 0.5 nrnute 


Y (mn) Velocity (n’s) Delta 7 (C) Y (rm) Velocity (r/s) Delta 1 (C) 
ti 2 4.10 4.2 35 5.92 
7.4 438 10,82 10.5 324 19.66 
13.7 394 11.54 20.1 ~ 400 1.47 
26.4 333 11.8C $1.8 otf 8.03 
$2.2 2311 6.36 $4.2 0 $.33 
$7.4 { 250 5.15 66.5 24 4.73 
63.7 245 4.05 70.1 edt? 3.17 
76.4 405 Z.12 10!.8 049 04 


MAXIMUM VELOCITY (a/s)= 4375 ~—s Position of maximum (en)= => 7.35 
MAXIMUS DELTA T (C)= 11.54  Pesztion of maximum (nn)= 13.7 


A-21 


1.0.8: FHI.5.3 
QATA FROM S&T; 3 10: 6 


Tine 1.0 minute 
Y (mn) Velocity (a/s) Qelta T (C) Y (an) Velocity (m/s) Gelts T <C) 
a 352 10.14 4.2 347 6.53 
7.4 . 442 11.82 10.5 334 1,47 
13.2 . 422 12.03 20.1 397 11,66 
26.4 3% 10.97 $1.8 257 9,31 
$2.2 2483 7.24 $4.2 293 6.84 
$7.4 040 5.98 60.5 243 5.52 
63.7 283 T1e 70.1 230 3,44 
76.4 283 2.30 101.8 10S 14 
MAXIMUM UELOCTTY (m/sd= 4474 ~~ Position of saximun ‘am)2 7,35 
MAXIMUM OELTA 7 -C)= 12.03  Pesition of saxisun (an)= 13.7 


Lats Pas.4 
OATA FROM SET; 15 TQ: 18 


Times 4.0 sinutes 


Y (mp) Yelcesty <m/s) Delta 1 «C) Y (ra) Velocity ‘avs) delta 1 () 
2 355 12.94 hye 332 3% 
it 419 13.47 10.5 32! Weg 
137 397 13.46 20.1 3$5 12.91 
26.4 232 12.08 $1.8 246 9,52 
$2.2 218 8.38 $4.2 215 8.01 
57.4 245 7.16 60.5 25d 6.64 
63.7 254 5.84 70.1 213 4,37 
76.4 188 3.05 191.8 026 $I 
MAXIMUM JELOCITY (r/s)s 4M Position of maxinun (nn)= 7.38 


MAXIMUM OELTA T (C)= 13.47 Position of maximum (an)? 7.35 


A-22 


1.0.8: fHI.S.5 
DRIR FRON SET; 30 10: 3% 
Tine? 10.0 ninutes 


Delta 1 (C) 


Y (mn) Velocity (m/s) 

2.2 . 38) 12.87 

7.4 «435 13.84 
13.7 457 13. 66 
26.4 400 12.08 
$2.2 «246 §.03 
87.4 4.757 7.04 
63.7 338 6.20 
76.4 285 3.68 

* PAXIMUM VELOCITY (a/s)= 4973 Position of maxinun (mn)= 


MARIMUM DELTA 1 (O)= 13.84 Position of maxinun (an): 7.35 


1.0.8: FHI.S.6 
DATR FROM SET: 45 «10: 50 
lames 16.0 minutes 


Y (mm) Velocity (m/s) Delta T (C) 
ta eyit 12.37 
he | 436 12.83 
13.7 403 12.65 
26.4 348 1%..39 
$2.2 220 8.92 
7.4 243 7.76 
63.7 250 6.56 
76.4 298 3.51 


4304 
Position of naxiaun (An)= 


Position of naxinun (AR)* 
7.38 


PPXIAUP UCLOCITY (n/s)= 
PAKTAUM DELIA 1 (C= 12.89 


Y (mm) Velocity (n/s) Delta J (C) 
4.2 385 7.53 
10.5 . 368 13,53 
20.1 435 13.00 
$1.8 0243 9.43 
$4.2 248 8.69 
60.5 266 7,40 
70.1 284 §.13 
101.8 190 99 
13,? 
Y (rn) Velocity (m/s) Delta 1 (C) 
4.2 «365 12.43 
10.5 » 352 12.63 
20.1 302 12.04 
$1.8 255 8.95 
$4.2 223 8.55 
60.5 244 7,32 
70.1 246 §.19 
101.8 500 % 
7.35 


A-23 


1.0.8: 74.5.7 
OATA FROM SET; $9 TO: 64 
Times 22.0 minutes 


Y (ma) Velocity (m/s) Delta T (C) Y Com) Velocity (a/s) Qelts | <C) 

rey 355 13.01 ws 3% 8.47 

7.4 . 406 13.59 10.5 352 13.24 
13.? . 408 13.30 20.1 399 12.72 
26.4 383 12.06 1.8 264 “ae al 
$2.2 + Tae 9.52 $4.2 7A) 8.23 
o7.4 £498 7.14 60.5 228 7.2 
63.7 a 6.42 70.1 224 g.29 
76.4 wee) 4.03 101.8 38 1,42 

MAXIMUM JELOCITY (m/s)= 4073 = Position of maxinun (an)2 13.7 


MAXIMUM SELTA T (C)= 13.59 Position of maximum (am) 7,35 


1.0.8: FHtS.8 
DATA FROM SET: 74 10: 78 
Times 29.9 ainutes 


Y (mm) Velocity (m/s) Delta 1 (C) Y (me) Veloczty ‘a/s) Celta 1 (C) 

ie 344 13.20 2 350 13.33 

7.4 493 13.80 16.5 328 13.55 
13.7 371 13.63 20.1 365 13.93 
26.4 360 12.18 $1.8 252 10.02 
$2.2 261 8.83 $4.2 260 8. 46 
o7.4 285 7.64 60.5 273 At 
63.7 261 6.32 70.1 3n 4,9 
6.4 314 3.76 101.8 231 1.31 

RAXIMUM VELOCITY (a/s)= 4033 Position of naxinun (nn) 7.35 


MAKIMUM SELTA T (C)= 13.83 Position of maxinun (nn)= 4.175 


1.0.8: FHI.S.9 
DATA FROM SCT; 86 10: $2 
Tine= Steady State 


Y (rn) Velocity (n/s) Delta T (C) Y (nn) Velocity (m/s) Delta 1 <C) 


PB 378 13.04 4.2 54 13.63 
7.4 296 13.52 10.5 3) 13.18 
13.7 400 13.20 20.1 331 12.60 
26.4 372 11.92 51.8 266 §.52 
62.2 WAL: 8.47 $4.2 23 8.15 
s7.4 219 7 2a 60.5 209 6.99 
63.7 221 6.26 70.1 248 4,94 
7.4 25) 3.76 101.8 355 1.04 
MAXIMUM VELOCITY (a/s)= 3996 = Position of maximum (mn)= 13.? 


MAXIMUM OCLIA | (C= 13.62 Positron of maximum (an)= 4,175 


A-25 


Ceiling Type Fiberboard 
Fire Streagthe 8.5 
Prabe Location (ri): 8.5 


1.0.8: FHS.S.1 
DATA FROM SET; 1 10: 1 
Tine= 5 seconds 
Y (an) Velocity (m/s) Delta T (C) 
1.7 214 §.4? 
6.9 335 re 
13.2 . 366 8.14 
2.3 . 308 7,35 
37.7 . 188 6.63 
4.0 .192 6.45 ° 
51.3 . 188 4.99 
53.9 197 4.80 
PAXINUM UELLOCITY (n/s)= .3665 = Position of maximum (mm)= 


MAXTMU DELTA T (Co= 8.202 Position of maximum (am}= 16.03 


1.0.8: FH6.S.2 
DATA FROM SET; 2 10: 4 


Time= 0.5 minute 


Y (rn) Velocity (a/s) Delta 1 (0) 
et 23? 6.60 
6.9 2315 8.11 
132 . 330 8.27 
5.9 31? 7,26 
7.7 263 7.14 
4.0 fait 6.88 
$1.3 194 6.08 
53.9 213 Pe 
MAXIMUM VELOCITY (m/s)= 3397 = Position of maximum (pm)= 


MAXIMUM DELTA T (C)= 8.382 = Position of maximum (pn)= 10.83 


Y (rm) Velocity (n/s) Delta T <0) 
Sa¥ 265 7.21 
10.0 » 366 6.20 
19.6 . 308 7.83 
35.7 . 188 6.79 
40.9 AMS 6.66 
47.2 188 6.08 
Da.8 . 188 Pape 
8S. 3 16? 1,79 

13.2 

Y (pa) Velocity (m/s) Delta 7 (C) 
sui 261 7,33 
10.0 340 8.35 
19.6 33) 8.12 
35.7 2? 7,34 
40.9 Arai! 7.05 
47.2 . 206 6.58 
53,5 193 5.69 
85.3 158 i135 

10.03 


A-26 


1.0.8: F¥S.5.3 
DATA FROM ST: 4 «105 7 
Tines 1.0 arnute 


Y (an) Velocity (a/s) Delta 1 (C) Y (pn) Velocity (a/s) Delta 1 (C) 
ter 234 6.71 3.7 vas) 1.30 
6.9 » 303 7.97 10,0 1345 8.19 
13.2 329 8.16 19.6 32 7.99 
2.9 265 7.67 3.7? 222 7.10 
77.7 233 6.92 40.9 ms 6.83 
4.3 222 6.63 47,2 216 6, 33 
$1.3 187 5.89 $3.5 OS $37 
59.9 215 4,9 8.3 13? 1.% 
PRXIMUM VELOCITY <a/s)= 344? = Position of naxinun (qn)= 10.03 


MAXIMUM SELIA T (C)= 8.191 Position of saxinun (am)2 19.03 


1.0. FRS,5.4 
DATA FROM SET; 15 10: 23 
Times 4.9 minutes 


Y (ma) Velocity ‘n/s) Gelta { <C) Y (mm) Velocity ‘n/'s) Delta T (C) 
1.7 244 tat Saf 202 8.25 
6.9 2% 8.68 10.0 322 §.75 
13.2 » 302 8.61 19.6 2% 8.24 
B.3 287 7.86 %.7 204 6.88 
37.7 2 6.69 40.9 bY 6.S? 
44.0 198 6.41 lof 192 6.18 
51.3 212 6.10 53.5 170 5.54 
59.9 171 4.9 88.3 140 2.42 


RAXIMUM VELOCITY (n/s)= 3224 = Position of maxinun (an)= 10.03 
MAXIMUM DELTA T (C)= 8.75 Position of naxinun (na)= 10.03 
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1.0.9: FHS.S.5 
DATA FROM SET; 33 10: 37 
Times 10.0 minutes 


Y (mn) Velocity (a/s) 


PAXIMUM VELOCITY (n/s)= 
MAKIMU DELTA T (C= 9.774 


1.0.8: FHS.5.6 
DATA FRO SET: 47 «TO: 82 
Time 16.0 minutes 


ree eee ee ome oe ween «eee a co ew ow ce ew ow ce cower omere 


Y (me) Velocity ‘a/s) 
1.7 . 200 
6.9 2} 

Vaeu 313 

Tad 310 

377.7 240 

44.0 205 

$1.3 203 

$9.9 . 186 


PAXIMM UELOCITY (n/s)= 
FRKIMUM DELTA T (C= 9.785 


Position of maxinum (ar) 


Position of maximum (an)= 


» 3292 


23843 


Delta T (C) 


Position of maxisun (re)= 


Delta T (f) 


ails 
9.79 
oi, 
8.57 
4 
pao 
6.37 
6.07 


6.85 


Position of maxinun (mn)= 


6.85 


Y (rm) 
eed 
16.0 
19.6 
3.7 
40.9 
"7.2 
539 
85.3 


6.85 


Y (em) 


Velocity (n/s) 


251 
324 
306 
212 
18S 
168 
15 
5M 


Velocity (m/s) 


Delta T (C) 


9.41 
9,58 
8.65 
7.10 
6.85 
6.59 
6.13 
3.23 


Belta 7 (C) 


ees cee ec we eeewe coe ere cc eee meee om oo eos eee moe 


37 
10.0 
19.6 
35.7 
40.9 
hy 
hg 
85.3 


10.03 
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» 289 
EES 
» 325 
238 
216 
192 
185 
178 


9.50 
9. 66 
8.94 
7.59 
iat 
7.08 
6.50 
3.55 


1.0.8: 45.5.7 
OATA SRM SET; 62 «TO: 66 
Tines 22.0 arautes 


Y (en) Velocity (avs) Delta T (C) Y (an) Velocity (n/s) Delta T (C) 
1.7 228 9.11 307 265 5.43 
6.9 302 9.61 10.0 316 9.47 
13.2 307 9.27 19.6 2 8.55 
3.9 yal] 8.25 bi ag 231 ay 
37.7 234 : 7.01 49.5 20? 6.9 
44.9 198 6.79 47.2 . 186 6.59 
$1.3 218 6.32 $3.5 192 6.00 
$9.9 16? $.62 8§.3 165 2.81 
MAXDR VELOCITY (n/s)= 3156 Position of saxusun (an)= 10,03 


MAY SELTAT <C)= 9.611 Position of aaximun (am)= 6.85 


1.0.8: 85.5.8 
GATS FROM SET: 76 ©6102 80 
Times 29.9 ainutes 


Y ‘ma) Velocity (n/s) Delta T (C) Y (na) Velocity (n/s) Qelta f (fC) 
{2 wey 9.19 3,7 MEL 9.43 
6.9 308 9.54 10.0 . 303 9,32 
135 att 9.13 19.6 . 288 8.50 
B39 . 284 8.22 3.7 220 7.74 
37.7 218 7.90 40.9 188 rey 
4.0 . 182 1.15 47.2 167 6.94 
$1.3 2212 6. 26 $3.5 68 6. 36 
$9.9 150 5.9% 85.3 WN9 3.23 


MAXIMUM UELOCITY (n/s)= 3084 = Position of maximum (an)= 6.85 
MAXIMUM O€LTA T (C)= 9.537 Position of maximum (an)= 6.85 


A-29 


1.0.8: FHS.5.9 
DATA FROM SET; 77 «10: 83 
Tine= Steady State 


Y (en) Velocity (n/s) Delta T (C) Y (rm) Velocity (n/s) Delta T (C) 

Lat det 9,26 ey «265 9.51 

6.9 238 9.60 10.0 - 303 9,38 
13.2 280 9.21 19.6 210 8.56 
25.3 265 8. 30 35.7 189 3.40 
37.7 187 3.20 40.9 188 3.09 
44.0 162 2.89 47,2 151 2.70 
$1.3 ~ eng - §38 93.5 148 2.14 
$3.9 189 1.81 8.3 095 -.68 

MAXIDMM VELOCITY (n/s)= 3032 Position of maxisun (an)= 10.03 


MAXIMUM CELIA T (C)= 9.595 = Position of maxinun (mn)= 6.85 
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Ceiling Type Fiberboard 
Fire Strength= 2.8 
Prabe Location (r/l): 0.75 


1.0.8: FH2. 75.1 
DATA FROM SET: t= 10: 1 
Tines $ seconds 


Y (rr) Velocrty (m/s) Delta 1 (C) Y (pn) Velocity (n/s) Betta 1 (C) 
2.0 . 362 6.06 4.0 345 10.94 
7.2 336 12,54 10.3 336 13.52 
13.5 362 13.93 ee 377 aS ae 
26.2 YY 13.56 36.7 295 10.52 
36.7 » 286 10.43 1.9 314 10.01 
§.0 314 10.04 48.2 .3t4 5.80 
51.6 ltt 11.88 $4.5 wate 9.37 
60.9 . 28E 8.59 : 8.3 wag 5.87 
PREIMUP VELOCITY (n/s)= 3767 = Fosition of maximum (mn)= 26.2 
MAXIMUS DELTA T (C)= 14.11 9 Position of maximum (na)= 19.85 


1.0.8: FH2.75.2 
Baie FROM SET; 2 10: 4 
Tins: 0.5 arnute 


Y (an) Velocity (a/s) Delta 1 (C) Y (an) Velocity (n’s) . Belta T (C) 
2.0 The] 9.37 4.0 . 260 12.12 
7.2 329 13.77 10.3 347 14.69 

13.5 py 14, 98 19.9 » 380 14.94 
26.2 383 14.4€ %.7 2215 11.23 
38.7 cats 11.18 4.3 30) 10.68 
5.0 281 16. 66 48.2 269 16. 32 
51.6 are 12. BE $4.5 269 9.64 
60.3 . 266 8.64 8b. 3 287 4.02 


FRXIMUM VELOCITY (a/s)= 3804 = Pesition of maximum (”n)= 19.85 
PRXIMUM DELTA T (C)= 14.98 = Position of maximum (ap)= 13.5 
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051.0.8: FH2. 75.3 
DATA FROM SET; 3 10: 7 
" Timez 1.0 minute 


Y (rn) Velocity (n/s) Deita T (C) Y (pn) Velocity (n/s) Belta T (C) 

2.0 23? 10.01 4.0 250 12.6? 

ae . 306 14.28 10.3 . 338 15.21 
13.5 34? 15.51 13.9 . 381 15.56 
26.2 . 348 14.99 - 36.7 . 281 10.78 
38.7 20 10.64 41.9 . 300 10.19 
5.0 . 283 10.19 48.2 213 9.84 
$1.6 252 13,57 4.5 202 9.14 
60.3 . 268 6.14 86.3 237 4.08 

MAXIMUM UELOCITY (n/s)= 3811 = Position of maximum (”n)= 19.85 


MAXIMUM DELTA T (C)= 15.58 Position of maximum (mn)= 19,85 


1.0.8: FH2.75.4 
ORTA FROM SET; 18 TQ: 19 
Time= 4.0 minutes 


Y (re) Velocity (m/s) Delta 1 (C) Y (rm) Velocity (n/s) Delta 1 (C) 

2.0 263 13.13 4.0 285 15.6? 

ue 333 17.00 16.3 370 17.85 
13.5 3) 17.96 19.5 367 17.65 
26.2 . 364 16.82 eset . 260 12.68 
38.7 206 12.55 41.9 322 11,32 
45.0 316 11.85 48,2 . 303 11.46 
$1.6 24 14.64 $4.5 Os 10.63 
60.3 283 9.54 86.3 24} 5.15 

TMM VELOCITY (n/s)= 3891 Position of maximum (an)= 13.5 


MAXIMUM DELTA 1 (C= 17.96 Position of maximum (mn)= 13.5 
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1.0.8: FH. 75.5 
DRTR FROM SET; 27) 10: 31 
Times 10.0 arnutes 


Y (an) Velocity (n/s) Delta 7 (C) Y (nm) Velocity (n/s) Delta T ¢C) 

2.0 . 286 14.38 4.0 tt, 7 - 16.33 

pied 344 17.27 10.3 361 17.51 
13.5 » 364 17.97 19.9 » 369 17.71 
26.2 383 16.96 36.7 299 11.85 
38.7 Pe 4 Fa 11.78 41.9 302 1.32 
45.0 287 11.05 Gaon rer 10.67 
$1.6 0255 15. 39 $4.5 watt 9.85 
60.9 210 8.88 Bt. 3 263 4.67 

ARAIMUM UELOSITY (a/sd= 3686 = Position of maximum (mn)= 19.85 


MAXIMUM CELIA 1 (C)= 17.97 Position of maximum (mn)= 13.5 


1.0.8: FH2.75.6 
DRIA FROM SET; 36 610: 39 
Times 16.0 minutes 


Y (mm) Velocity (m/s) Delta | (C) Y (rm) Velocity <n/s) Delta I (C) 

2.0 30) 15. 36 4.0 . 300 17,28 

162 336 18.25 16.3 365 18.87 
13.5 » 386 18.82 15.5 » 393 18.33 
26.2 «356 17,39 36.7 302 12.86 
38.7 oft 12.76 41.9 325 12.13 
$5.0 » 303 12. 03 46.2 296 11.67 
51.6 249 15.17 84.5 0205 10.83 
60.5 262 9.69 86.3 22? 5.10 

PRXIMUM VELOCITY (n/s)= 03934 = Position of maximum (mn)= 19.85 


MAXIMUM DELTA 1 (C)= 18.87 Position of naxinur (an)= 10. 33 
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1.0.8: FR2.75.7 
DATA FROM SET; 45 10: 48 
Times 22.0 minutes 


Y (rn) Velocity (n/s) 
291 
346 
370 
387 
296 
315 
ony 
2594 


2.0 


MAXIMUM VELOCITY (n/s)= 
MAXIMUM DELTA T (C= 16.92 


1.0.%: FHZ. 75.8 
DATA FROM SET; 54 TO: $7 
Tine= 28.0 minutes 


Y (mm) Velocity (n/s) 
2.0 276 
a YT 
a5 405 
26,2 38] 
38.7 293 
€.0 . 308 
$1.6 . 288 
60.9 . 268 


MAXIMUM VELOCITY (n/s)= 
MAXIMUM DELTA T (C= 18.72 


Position of maxinun (An)= 


3873 


Position of maximum (An)= 


ANZ 


Delta 7 (C) 


15, 88 
18.41 
18,85 
17.70 
145 
13.05 
16.02 
10.66 


Position of maximum (em)= 


Delta 1 (C) 


wee ce mre cee coe ec eee ero ec coc ec eo ew ce wee coer econo es 


10.33 


Position of maximum (mn)= 


16. 33 


26.2 


18.85 
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Velocity 


(n/s) 


(n/s) 


Delta 1 ¢C) 


Delta 7 (C) 


1.0.8: FH2. 75.5 
DATA FROM SET; 63 10: 66 
Tine 34.0 minutes 


Y (mn) Velocity (n’s) Delta I (C) Y (mn) Velocity (n/s) Delta T (C) 
2.0 295° 15.55 4.0 2% 17.09 
7.2 337 17.67 10.3 36) 18.16 

13.5 36? 18.18 19.9 367 17.73 

26.2 357 16. 86 %6.7 313 14.06 

36.7 30? 13.9? 41.9 34 13.28 

45.0 3S 13.07 48.2 315 12.66 

$1.6 248 4.520 54.5 305 1.61 

60.5 301 10.77 8.3 265 5.86 

PRXIMIM UCLOCITY (a/s)= 3669 = Position of maxinur (mm)= 13.5 


MAXIMUM DELTA 1 (C)= 18.18 Position of maximum (an)= 13.5 


1.0.8: FH2. 75.10 
DRIA FROM SET; 69 10: 73 
Tune Steacy State 


Y (mm) Velocity (m/s) Delta 7 <C) Y (rm) Velocity (m/s) Delta T (C) 
2.0 . 284 14.80 4.0 » 288 16.08 
Lez 319 16.55 10.3 345 16.99 
13.5 Hits 16.93 19.3 376 16.47 
26.2 35? 15.67 3.7 . 308 13.60 
36.7 «305 13.47 41,9 2 ah? 12.73 
4.0 337 12.52 48.2 333 12.04 
$1.6 248 13.82 $4.5 221 10.99 
60.9 .3t4 9.62 86.3 287 4.44 


WAXIM VELOCITY (n/s)= 03063 = Position of maximum (ma)= 19.85 
MAXIMUM DELIA T (C)= 16.99  Posrdion of maximum (mm)= 10. 33 
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Ceiling Type fiberboard 
Fire Strength 2.9 
Probe Location (rN): 8.75 


1.0.8: FH2L. 75.) 
DATA FROM SET; 1 TO: 1 
Tine= 7.5 seconds 


Y (mn) Velocity (m/s) Delta T (C) Y (mn) Velocity (m/s) Delta 1 (C) 

86.2 . 184 7.65 88.2 179 7.33 

91.3 . 200 6.25 94.5 189 £.76 

97.7 179 4,93 104.1 0155 3.83 

110.4 JW? 2.71 135.8 0.000 48 
ARXIMUM VELOCITY (n/s)= .1998 = Position: of maximum (mm)= 91,35 


MAXIMUM DELTA 1 (C= 7.648 Position of maximum (nn)= 86.13 


1.0.8: FH2L. 75.2 
DATA FROS SET; 2 16: 3 
Times 0.5 sunute 


Y (mm) Velocity (n/s) Delta 1 (C) Y (am) Velocity (n/s) Delta 7 (C) 

86.2 . 180 7.43 88.2 17? 7.18 

91.3 194 6.35 $4.5 175 $,99 

87.7 165 $.25 ; 104.1 172 4.22 

110.4 174 3.08 135.8 . 183 1.09 
ARXIMUM UELOCITY (n/s)= 1544 = Position of maximum (an)= 91.35 


MAXIMUM DELTA T (C)= 7.434 Position of maximum (an)= 86.19 
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1.0.8: FHZL. 75.3 
DATA FROM SEI; 3 10: S$ 
Tine= 1.0 ainute 


Y (mn) Velocity (m/s) Delta 1 (C) Y (pm) Velocity (n/s) Delta 1 (C) 

86.2 176 8.78 86.2 . 180 8.50 

9.3 207 7.43 94.5 193 6.94 

97.7 194 6.06 104.1 . 200 4.89 

110.4 237 3.75 135.8 205 1.38 
PRXIMIM UCLOCITY (a/s)= 2365 == Position of maxiaur (An)= 10.4 


MAXIMUM OCLIA | (C)= 6.776 Position of maximum (an)= 8.19. 


1.0.8: FH2L. 76.4 
ORTR FROM SCI; 11 TG: 14 
Time: 4.0 minutes 


Y (mn) Velocity (a/s) Delta 1 (C) Y (mm) © Velocity (m/s) Delta T (C) 

8.2 . 184 8.02 88.2 18) 7.74 

31.3 . 206 6.60 94,5 . 206 6.08 

97.7 226 5.17 104.1 rah 4.11 

110.4 297 3.06 135.8 32) 1.54 
PRXIMUM VELOCITY Ga/s)= 3207? ~—s- Position of maxinun (ma)= 135.6 


MAXIMUM DELTA] (Coe 8.018 = Position of maximur (mp.)= 86.19 


1.0.8: FH2L. 75.5 
DATR FROM SET; 21 10: 24 
Time= 10.0 ninutes 


Y (an) Velocity (n/s) Delta 1 (C) Y (ra) Velocity (n/s) Delta T (C) 

&%.2 155 8.01 88.2 161 8.73 

1.3 194 7.65 94.5 .192 t.17 

97.7 193 6.33 104.1 AS? 5.16 

110.4 18? 4.13 13.8 150 2.15 
PRYIMLR VELOCITY (a/s)= ell Position of maxinue (mm)= 104.1 


MAXIMUM DELTA 1 (f)= 9.014 = Position of maximur (ae )= 86.13 
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1.0.8: FH2L. 75.6 
DATA FROM SET; 29 10: 32 
Times 16.0 ainutes 


Y (on) Velocity (r/s) 


eeece see secs ces see eee ce eee eee s cece esses o cece 


86.2 216 
91.3 Seat 
97.7 24) 
110.4 » 285 
1.0.8: FH2L. 75.7 
DATR FROM SET; 37 «10: 40 
Times 22.0 ninutes 
Y (rm) Velocity 
86.2 197 
31.3 236 
9.7 22) 
110.4 144 
1.0.8: FHZL. 75.8 
DATA FROM SET; 45 JO: 46 
Tine= 28.0 minutes 


Y (nm) Velocity (m/s) 


@ecce= ose sete se ee ec eos ce sence ce cee ese co cee cme ceece 


86.2 
as 
97.7 
110.4 


(m/s) 


Delta 1 (C) 


oe ore eee sees ee ens Ceo eV esces eee oes e coos teers 


8.89 
7,58 
6.35 
4.29 


Delta 1 (C) 


Delta 1 (C) 


Y (en) 


88.2 
94.5 
104.1 
135.8 


Y (mm) 


88.2 
pele 
104.1 
135.8 


A-38 


Velocity ‘n/s) 


2? 
244 
284 
«348 


Velocity (n/s) 


© Ce eens ee ee Cees cee ce ero eee e= cose wer ecco eresceece 


100 
224 
156 
074 


Velocity (n/s) 


Delta 1 (C) 


8.64 
7 
5.23 
2.48 


Delta 1 (C) 


9.03 
7.51 
5.54 
2.42 


Belta 1 <C) 


1.0.8: FRZL. 78.9 
BRIA FROM SET; S30: Sb 
Times 34.0 minutes 


Y (rn) Weloeity (m/s) Delta 1 (C) Y (mm) Velocity (n/s) Delta 1 (fC) 
86.2 173 8. 46 86.2 248 8.21 
§).3 437 7.45 94.5 362 6.59 
37.7 328 5.8) 104.1 320 4.67 
110.4 283 3.73 130.6 169 et4 


1.0.8: PRL. 75.10 
DATA FRO Sf3; $B 10: 62 
Times Stead, State 


Y (mm) Velocity (as) Berta 1 (f) Y (mm) Velocity (a/s) Delta 1 (C) 
86.2 205 6.53 88.2 » 200 8.28 
91.3 23 7.36 94.5 »226 6.92 
87.7 232 6.25 104.4 246 5.21 
110.4 247 4,26 135.8 165 2.33 


Ceiling Type fiberboard 
Fire Strength= 1.0 
Prebe Location (r/f): 8.75 


1.0.8: FHI. 75.1 
BATA FROM SCI; 1) 10: 1 
Time: 7.5 seconds 


Y (mm) Velocity (n/s) Delta I (C) Y (pn) Velocity (n/s) Delta J (C) 
2.0 218 3.49 4.0 233 $.11 
7.2 259 6.19 10.3 259 6.75 

13.5 280 6.92 19.9 304 6.88 
26.2 231 6.45 36.7 212 7.42 
38.7 206 7,42 1,9 218 7.15 
45.0 206 7.19 48.2 212 7.01 
$1.6 167 $.25 $4.5 154 6.33 
60.9 184 $.$9 86.2 212 2.77 
86.3 125 2.64 88.2 200 2.63 
31.3 189 2.28 94.5 179 2.23 
97.7 184 1.92 104.1 152 1.54 
110.4 140 1.07 135.8 143 54 
PRYIMIM UCLOCITY (n/s)=. 3038 = Position of maximum (an)= 19,85 


MAXIMUM DELIA 1 (C)= 7.423 = Position of maximum (an)= 36.69 


1.0.8: FHI. 75.2 
DATA FROM SET; 2 IO: 3 
Tine= 0.5 minute 


Y (rn) Velocity (n/s) Delta 1 (C) Y (mm) Velocity (m/s) Delta 1 (C) 
2.0 192 4.53 4.0 192 6.15 
7.2 200 7.18 10.3 216 7.75 

13.5 234 8.00 19.9 262 8.13 
2.2 259 7.81 36.7 169 8.35 
38.7 169 8.31 1.9 189 8.04 
45.0 184 6.10 48.2 17 8.00 
$1.6 175 6.85 $4.5 187 7.51 
60.9 189 6.77 86.2 139 5.60 
86.3 106 3.3) 88.2 140 $.39 
1.3 159 4.86 94.5 158 4.65 
97,7 148 4.08 104.1 182 3.26 
110.4 173 2.10 135.8 124 1.01 
PRYIMUM UCLOCITY (n/s)= 262) == Position of maximum (pn)= 19.85 


MAXIMUM DELTA | (C)= 8.46 = Position of maximum (An)= 36.69 


A-40 


T.0.8: FaY. 78.3 
DATR FROM SET: 2 10: § 
Times 1.0 minute 


0 ee oc Oe oc eo c cece coe oe oem wo ces eee ewes oon cose cece 


Y (ma) Velocity (m/s) 
2.0 195 
7.2 23 

13.5 » 268 
26.2 270 
38.7 163 
45.0 17S 
51.6 203 
60.9 14 
86.3 143 
91.3 161 
97.7 148 
110.4 0185 


RAXIMUM VELOCITY (a/s)= 
MAXIMUM DELTA 1 (C)= 8.689 


1.0.8: FRI. 78.4 
DRTR FROS SET; 17 «10: 14 
Tine= 4.0 ninutes 


Y (mm) Velocity (n/s) 
Z.0 . 188 
7.2 222 

13.5 a) 
26.2 284 
38.7 205 
5.0 202 
$1.6 189 
60.9 0189 
86.3 2170 
91.3 138 
97.7 0156 
110.4 103 


PAXIMU VELOCITY (n/s)= 
MAXIMUM DELTA 1 (C= 9.409 


Position of maxinun (mn)= 


Pesition of maximum (mn) 


2816 


. 3063 


Delta 1 (C) 


4.96 


Position of maximum (an)= 


Delta 1 (C) 


19.85 


Position cf maxinun (an) 


19.85 


Y (rn) 


Velocity (a/s) 


Delta 1 (C) 


4.0 
10.3 
19.9 
36.7 
1.9 
48.2 
$4.5 
86.2 
88.2 
5 

104.1 
135.8 


19.85 


19.85 
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205 
2249 
282 
165 
0178 
176 
- 188 
bY 
145 
158 
£444 
137 


Velocity (m/s) 


6.59 
8. 34 
8.63 
8.26 
7.90 
7.83 
7.38 
6.37 
6.18 
5.4 
4.03 

BB 


Delta 1 (C) 


1.0.8: FHI. 75.5 
DATA FROM SET; 21 TO: 24 
Tine= 10.0 minutes 


Y (pm) Velocity (a/s) Delta T (C) Y (nn) Velocity (m/s) Delta T (C) 
2.0 . 204 7.42 4.0 217 8.76 
2 253 9,59 10,3 268 10.03 

13.5 278 10.15 19.9 271 18.08 
26.2 265 9.69 36.7 . 18? 9.47 
38.7 185 9.42 41.9 198 9.04 
45.0 192 9.04 48.2 183 8.87 
51.6 201 : 8.66 $4.5 170 8.31 
60.9 172 7.65 86.2 151 6.68 
86.3 161 4.74 88.2 0151 6.43 
91.3 162 5.84 94.5 «161 5.60 
97.7 165 5.02 104.1 163 4.05 

110.4 164 3.13 135.8 098 1,35 

ARXIMUM UCLOCITY (m/s)= 2784 = Position of maxinun (An)= 13.5 


MAXIMUM DELIA 1 (C= 10.15 Position of maximum (an)= 13.5 


1.0.8: FHI. 75.6 
ORTA FROM SET; 29 (10: 32 
limes 16.0 minutes 


Y (rm) Velocity (m/s) Delta | (C) Y (mm) Velocity (n/s) Delta T <C) 
2.0 “(193 7.69 4.0 193 8.85 
1.2 217 9,55 10.3 251 9,97 

B35 276 10.07 19.9 293 5.94 
26.2 292 9.48 36.7 191 9.28 
38.7 187 9,24 41.9 201 8.69 
45.0 187 8.31 48.2 177 8.77 
$1.6 218 8.31 $4.5 159 8.25 
60.9 153 7.64 86.2 122 6.75 
86.3 146 5.13 88.2 123 6.50 
91.3 126 5.95 94.5 125 5.77 
97.7 122 5.34 104.1 120 4.58 
110.4 122 3.62 135.8 15? 1.56 
MAXIMUM UCLOCITY (n/s)= 2925 ~—s- Position of maximum (mn)= 19.85 


MAXIMUM DELTA T (C)= 10.07 Position of maximum (mn)= 13.5 


A-42 


1.0.8: FHI. 75.7? 
DATA FROM SEI; 37 10: 40 
Tine= 22.0 ninutes 


Y (mm) Velocity (n/s) Delta T (C) Y (mm) Velocity (m/s) Delta 1 (C) 
2.0 193 7.81 4.0 » 203 6.83 
7.2 0242 9.41 10.3 264 9.73 

13.5 2203 3.80 19,9 nity. 270 9.67 
26.2 254 9.23 36.7 199 9,49 
38.7 196 9.44 41.5 220 9.08 
45.0 20! 9.09 4€.2 189 8.95 
$1.6 204 Q. 34 64.5 A7I 8.43 
60.9 » 186 7.78 Br.2 . 161 6.76 
BE. 3 147 c.70 BE.2 . 161 6.2 
9.3 174 5.99 94.5 170 5,82 
97.7 173 §.42° ptt) 479 4.6? 
110.4 184 3.80 - 135.8 . 065 1.63 
PRYIMUP VELOCITY (m/s)= 2726 = Position of maximun (mm)= 13.5 


MAXIMUM DELTA 1 (C}= 9.804 = Position of maximum (mn): 13.5 


1.0.8: FHI. 75.8 
DRTIA FROM SET; 45 «10: 48 
limes 28.0 minutes 


Y (ma) Velocity (m/s) = Delta T (C) Y (mm) Velocity (n/’s) Delta T (0) 
wodveccecc ec cow e owe cc correc ccc coon cocescecccecs oe ccc ewes comme ccewcc coeere coc ec coc ew oo ees eo eee 
2.0 235 8. 30 4.0 023? 9.32 
7.2 255 9. 84 16.3 266 10.14 
13.5 282 10.16 he 273 9. 82 
26.2 279 9.29 36.7 212 9.45 
38.7 20? 9.41 41.9 213 9.10 
45.0 198 9.14 48.2 202 9.04 
51.6 215 8.36 54.5 187 8.56 
60.5 175 7.% 86.2 015! 6.90 
8.3 180 5.30 88.2 147 6.67 
133 197 6.18 4.5 147 6.02 
97.7 AGE 5.54 104.1 «182 4.61 
110.4 181 3.79 135.8 «102 1.83 
PAXIMUN VELOCITY (n/s)= 2815 = Position of maximus (an)= 13.5 


PRXIMUA OCLIR 1 (C= 10.16 Position of maximum (mn)= 13.5 


A-43 


1.0.8: FRI. 75.3 
DRIA FROM SET; S310: 56 
lines 34.0 nunutes 


Y (mm) Velocity (m/s) Delta 1 (C) Y (mn) Velocity (m/s) Delta 1 (C) 
2.0 22) 8.50 4.0 228 9.56 
14 263 10.12 10.3 779 10.42 

13.5 285 10.37 19.9 263 9.96 
26.2 259 9,43 36.7 200 9.67 
38.7 198 9.60 41.3 221 9.21 
45.0 207 3.21 48.2 199 5.10 
$1.6 18? 6. 32 44,5 183 8.62 
60.9 184 7,98 8.2 177 6.88 
86.3 124 5.29 88.2 169 6.69 
HRS 180 6.22 94,5 179 6.09 
97.7 181 5.68 104.1 168 4.85 
110.4 194 3.97 135.8 160 1.62 
PAXTMUM VELOCITY (m/s)= . 285 Position of maximum (mm)= 13.5 


MAXIMUM OLLTA 1 (C)= 10.42 Position of maxinun (mn)= 10, 33 


1.0.8: FRI. 75.10 
DATA FROM SET; SB TO: 62 
line= Steady State 


Y (mm) Velocity (m/s) Delta ? (f) Y (rm) Velocity (a/s) Delta T <C) 


2.0 230 8.53 4.0 230 9.54 

are 254 10.06 10.3 272 10.37 
13.5 283 10.41 19,9 283 10.18 
26.2 264 9.71 36.7 203 9.49 
38.7 19? 9.42 1.9 209 9.05 
45.0 194 9.07 48.2 192 8.95 
51.6 200 8.48 $4.5 186 8.42 
60.9 175 7,79 8.2 162 6.96 
86.3 189 $.19 88.2 16) 6.74 
iP 173 6.19 94.5 169 5.96 
97.7 172 5.5 104.1 . 167 4.77 
110.4 185 3.98 135.8 164 1.97 

PRXIMUN VELOCITY (n/s)= 2831 = Position of maxinun (rn)= 13.5 


MAXIMUM OLLTIA 1 (C)= 10.41 = Position of maximum (an)= 13.5 


A-44 


Ceiling ype fiberboard 
Fire Strengtr $9.5 0 
Prebe Location (rf): 8.75 


J.0.9: FHS. 75.1 
DRIR FRO SET; 1 10: 1 
line 7.5 seconds 


Y (mm) Velocity (n’s) Delta T (C) Y (ra) Velocity (m/s) Delta T ¢C) 
2.0 «185 1.57 4.0 182 2.43 
7.2 167 3,03 10.3 17S 3,57 
13.5 22 3.63 19.§ 304 3.84 

26.2 269 3.65 36.7 212 5.02 
38.7 . 206 5.00 41.9 206 4.75 
45.0 194 4.76 48.2 189 4.55 
51.6 200 2.90 $4.5 | 4. 38 
-66.3 171 3.82 Poet 179 z.11 
77.7 184 2.02 80.8 . 206 1.75 
84.0 . 200 1.61 86.3 AUR, 2.12 
87.2 175 1,38 93.5 . 200 1.01 
99.9 4! 64 125.3 16? -.03 
AAXIAUR VELOCITY (n/s)= 3038 = Position of maxinun (nn)® 19.85 


MAXIMUM -OLLIA T (C)= §.024 Position of naxinun (na)= 36.65 


TOR RUN =} 

1.0.8: FHS. 75.2 

DATA FROM SET; 2 10: 3 
Tines 0.5 minute 


Y (en) Velocity (a/s) Delta t (C) Y (nm) Velocity (n/s) Delta 1 (C) 
2.0 174 3.03 4.0 abe 4.18 © 
7.2 183 S.01 10,3 203 §.56 
13.5 23) 5.65 19.9 od3t 5.89 
26.2 214 §.63 36.7 148 8.74 
38.7 014? S. 76 "1.9 «183 8.54 
45.0 143 $.63 48.2 131 5.48 
$1.6 in 5.16 $4.5 116 6.4 
60.9 110 4. 8 7? 01S 3.66 
reeyy 189 3.43 80.8 0174 3.07 
94.0 144 2.30 96.3 14 3.70 
87.2 148 2.62 §3.5 149 2.08 
99.9 147 1.49 125.3 JAN oll 
PRXIMUM UELOCITY (n/s)= sss 2308 =~ Pesation of naxinun (nn)= 19.85 


MAXIMUM OLLTA 1 (Ce 5.89 Position of aaxinun (an)= 19.85 


A-45 


1.0.8: FW. 75.3 ; 
DATA FROM SET; 3 10: § 
Tine= 1.0 ninute 


Y (mm) Velocity (a/s) Delta T (C) Y (an) Velocity (n/s) Delta T (C) 
2.0 154 3.01 4.0 1S4 4.10 
7.2 168 4..% 10.3 0151 5.54 

13.5 216 - $164 19.9 27 5.86 
26.2 203 5.60 36.7 164 §.93 
38.7 161 5.93 1.9 161 5.72 
45.0 149 §.83 48.2 148 5.66 
$1.6 183 5.17 $4.5 14 5.62 
60.9 13? 5.18 8.7 119 3.56 
77.7 122 3,38 80.8 12? 2.92 
84.0 104 2.70 86.3 14? 3.73 
87,2 105 2.36 93.5 WN 1.66 
99.9 123 1.01 25.3 398 -.14 
PAXIMUN VELOCITY (n/s)= 2167 ~— Position of saximun (mm)= 19.85 


MAXIMUM DELTA T (C)= 5.931 = Position of maximum (nn)= 36.69 


1.0.8: fHS.75,4 
CATA FRO SET: 11 «TOs 14 
Tine= 4.0 minutes 


Y (an) Velocity (n/s) Delta T (C) Y (pm) Velocity (m/s) Delta T <C) 
2.0 AZ 3.83 4.0 146 4,84 
fae 156 §.63 10.3 172 6.20 

13.5 2187 6.29 19.9 2 6.48 
26.2 208 6.19 36.7 . 180 7.47 
38.7 . 182 7.45 41.9 . 202 1,44 
45.0 196 7.20 48.2 . 186 6.96 
51.6 170 5.64 $4.5 166 6.76 
60.9 162 6.19 S.7 rhs. 41 
77.7 Ad 3.9% 80.8 143 3:52 
84.0 145 3.36 86.3 169 27 
87.2 148 3.01 93.5 AS 2.36 
99.9 AVE! 1.73 12.3 093 24 
MAXIMUM VELOCITY (n/s)= 2111 Position of maxinun (an)= 19.85 


MAXIMUM CELIA | (C)= 7.472 Position of naxinun (an)? 36.69 


A-46 


1.0.8: FHS. 75.5 
BATA FROM SET; 21 TO: 24 


Tines 10.0 ninutes 


Y (en) Velocity (n/s) Delta 7 (C) CD) Velocity (n/s) Delta 1 (C) 
2.0 0179 4.37 4.0 178 5.24 
peed 192 5.8S 10.3 - 200 §. 33 
13.5 208 6.42 18.9 222 6.58 
26.2 . 232 6.37 36.7 0176 7.06 
38.7 V7 7.06 4.9 187 6.77 
5.0 185 6.82 48.2 wi * 6.85 
$1.6 V7 5.61 $4.5 187 6.4? 
6£.9 170 $.93 75.7 128 4,53 
7.7 128 4. 36 86.8 AS 3,94 
84.0 She 3.80 86.3 al 4.21 
87.2 121 3.50 92.5 108 2.86 
9.5 107 2.20 125.3 082 259 

AREIMUM UELOCITY (n/sd= 2324 Position of maxiaue (me)= 26.2 


MADIMU DELTA 1 (C)= 7.061 Position of naxinun (an)= 36.63 


1.0.8: FHS. 75.6 
DATA FROM SET; 29 «10: 2 
Tine= 16.0 minutes 


Y Gm) Velocity (avs) Delta 1 (fC) Y (rm) Velocity (n/s) Belta 7 (C) 
2.9 16! 4.%4 4.0 0188 5.76 
7.2 184 6.29 18.3 0199 6.71 
13.5 217 6.76 19.9 220 6.83 
4.2 Aral 6.58 3.7 ate 7.43 
38.7 167 7.42 41.9 181 7.16 
#.0 169 7.21 48.2 «160 7.02 
$1.6 163 §. 94 84.5 avr 6. 81 
60.9 144 6.27 75.7 olN4 4.04 
7.7 107 3.84 80.8 AW 3.40 
84.0 14 3.20 8.3 127 4.24 
87.2 103 2.86 93.5 123 2.17 
99.5 161 1.5] 125.3 293 34 

PRXIMUN VELOCITY (n/s)= -218% Position of maxinun (pn)= 19.85 


PRATMUN DELTA T (C)© 7.427 © Pesition of maxinun (An)= 36.69 


A-47 


1.0.8: FHS. 75.? 
DATA FROM SET; 37 10: 40 
Tine= 22.0 minutes 


Y (em) Velocity (m/s) Delta 1 (C) Y (mm) Velocity (m/s) Delta T (C) 
2.0 18S hae’ 4.0 189 6.02 
te shld 6.53 10.3 era4 . 6.92 
13.5 240 6.92 1909 244 6.88 
26.2 B15) 6.53 36.7 178 7.71 
38.7 175 7.69 yor 183 1339 
5.0 163 7.46 46.2 14 7.28 
S1.6 196 5.97 $4.5 143 7.03 
60.3 1S) 6.46 75.7 126 4,52 
77.7 121 4.377 80.8 12? 3.98 
84.0 $13 3.85 8.3 130 4,14 
Ted 107 3.57 93.5 108 2.91 
43 120 2.20 12.3 177 57 
PAXIMUM VELOCITY (a/s)= 2477 =~ Posation of maximur (mr)= 19,85 
MAXIMUM DELTA T (C)= 7.711 9 Position of maximum (mn)= 3.69 


1.0.8: FHS. 75.8 
DATR FROM SET; 45 TQ: 48 
Times 28.0 minutes 


Y (am) Velocity (a/s) Delta 1 (C) Y (mm) Velocity (s/s) Delta 1 (f) 
2.0 154 5,33 4.0 . 164 6.0? 
Fak 185 6.51 10.3 203 6.86 

13.5 216 6.90 19.9 230 6,84 
26.2 236 6.50 36.7 151 7.48 
38.7 148 a4 41.9 153 7.19 
45.0 14? 7.28 48.2 140 7.15 
$1.6 13? 5.80 04.5 A 7.00 
60.3 132 6.55 75.7 153 4,28 
7.7 187 4.11 80.8 178 3.71 
84.0 . 182 3.57 86.3 2114 4.65 
87.2 . 182 3.28 93.5 191 2.68 
99.9 167 2.15 125.3 105 81 
PRXIMUM VELOCITY (m/s)= 2556 = Position of maximum (an)= 26.2 


MRKIMUM DELTA 1 (C= 7.448 © Position of maximum (mn)= 36.69 


A-48 


1.8.8: FHS. 75.3 
DATA FROM SET; S110: 54 
Tine= Stead, State 


Y (mn) Velocrty (a/s) Delte T (C) Y (pa) Velocity (n/s) Delta 1 (C) 
2.0 tee 3.58 4.0 106 3.70 
7.2 13 3.67 16.3 123 3,79 

13.5 12? 3.7) : 19,¢ 121 3.59 
2.2 N07 3. 36 3.7 160 7.02 
36.7 1S 6.99 1.9 . 16! 6. 70 
€.0 1S! : 6.73 46.2 144 6.55 
$3.6 A? z.94 gas 128 6.26 
.9 ctr: 5.76 ie 162 4.55 
77.2? 165 4.42 ge . 182 4.01 
4.9 178 3. 86 86.3 116 4.00 
87.2 18S i, $25 2193 2.77 
6.9 . 168 2.10 125.3 069 68 
PRIMI VELOCITY (n/s)= 1604 Position of maxuaum (ne = 36.69 


MAXIMUM DELTA T (C= 7.017 = Postion of maximum (am)= 36.65 


A-49 


Ceiling Type Fiberboard 
Fire Strength= 2.8 
Prebe Location (r/H): 1.8 


1.8.83 faZdal 
DATA FROM SET; 1 «TO: | 
Tine= 7.5 seconds 


Y (> “Velocity (m/s) Deite T (C) Y (rer) Velocity (m/s) Delta T (C) 
1.8 213 5.0? 3.8 213 7.3) 
7.0 235 6.78 10.1 22 9.72 
13.3 272 16.11 19.7 272 10.65 
26.0 262 10.26 38.2 243 9.85 
40.2 282 $,82 43.3 262 3.47 
46.5 282 $57 45,7 262 9.18 
S1.4 235 9.03 $6.0 204 9.07 
tA 262 8.10 75.8 131 §.62 
7.8 13) 3 80.9 142 4,92 
84.1 131 4,66 8?, 120 3.95 
87.8 195 5.20 93.7 104 3.44 
100.0 070 2:25 106.2 193 2.4] 
108.2 175 S6 11.3 198 2.00 
14.5 195 1.31 at 199 1.75 
124.0 175 1.54 125.4 336 67 
130.4 16! 1.02 156.9 295 03 
MAXIMUM UELOCITY (m/s)s 2722 Position cf maximur (Ar): 19,65 
MAXIMUM DELTR 1 (f= 10.65 Position of maximum ‘mm)= 19.65 


A-50 


1.0.8: FH2.1.2 
OATA FROM SET; 2 0: 3 
Tine: 0.5 minute 


Y (mn) Velocity (n/s) Delta T (C) Y (pn) Velocity (n/s) Delta T (C) 
1.8 170 6.S5 3.8 . 182 8.87 
7.0 19S 10.45 10.1 200 11.52 

13.3 a? 11.88 19.? 254 12.29 
26.0 262 11,93 38.2 261 11.86 
40.2 258 11.55 43.3 254 1.21 
%.5 24 11,30 48,7 228 16,89 
51.4 195 11.18 56.0 219 10. 86 
62.4 213 9.96 75.8 162 8.38 
77.8 173 8.16 80.9 171 7.54 
4.1 175 7.28 87.3 172 6.50 
87.8 186 7.4 93.7 184 §.93 

100.0 120 4.78 106.2 0171 4.94 

108.2 173 2.9 Wid 179 4.12 

114.5 177 3.88 W7.7 183 3.53 

424.0 134 3.05 128.4 199 1.78 

120.4 156 2.34 155.8 025 1,00 

PRXIMUM VELOCITY (m/s)= 2622. Position of maximum (nm)? 26 


MAXIMUM DELIA 1 (C)* 12.29 Position of naxinun (an)= 19.65 


1.0.8: H2.1.3 
DATA FROM SCT; 3 10: S 
Tinet 1.0 ninute 


Y (rm) Velocity (n/s) Delta 7 (C) Y (rn) Velocity (n/s) Delta 1 (C) 
1.8 183 7.04 3.8 187 §.30 
7.0 204 10.82 é 1.1 216 11.85 

13.3 23} i32l 19.7 v4 12.58 
26.0 2593 12.18 38.2 2233 12.18 
40.2 223 12.10 43.3 0233 11.69 
46.5 225 W.74 49.7 214 1.29 
81.4 203 11.40 - %.0 oft 1.27 
62.4 199 10.35 ree | 197 9.04 
7.8 206 8.90 90.3 219 8.37 
64.1 2225 8.15 87.3 244 7.36 
87.8 162 7.22 93.7 2263 6.80 

100.9 72\ 5.62 106.2 155 5.34 

108.2 188 3.33 W.3 «162 4.44 

114.5 . 16! 4.16 17.7 0170 3.78 

W240 063 3.14 12.4 «183 2.59 

130.4 . 082 2.38 155.8 81? 1.18 

PRXIMUN UCLOCITY (a/s d= 2588 = Position of narinun (nn)? 2 


PRXIMUM OCLIA 1 (0)= 12.58 Position of naximun (an)= 19.65 


A-51 


U8. fxZt.4 
DATA TRON SET; 11 10: 14 
Tinet 4.9 minutes 


Y (ma) Velocity (n/s) 

204 
21? 
243 
. 282 
215 
205 
191 
3138 
150 
. 162 
131 
199 
3537 
137 
142 
ASI 


1.3 
7.0 
13.3 
26.0 
49.2 
46.5 
51.4 
$2.4 
77.8 
met] 
87.8 
190.9 
108.2 
14,5 
124.9 
14.4 


PARA VELOCITY (n/s)s 
MAMIMUM SELIA T (C)= 14.54 


2824 


Delta f (C) 
3212 
12.84 
14.17 
14.18 
11. 86 
11.65 
13,23 
10.0 
9.80 
9.92 
8.68 
6.31 
5 Ri 
5.0 
4.07 
3.29 


Position of saximun (=)= 


Posztion of saxizum (sm)2 


19.65 


Y (an) 


3.8 
10.1 
19.7 
38.2 
43.3 
eee 
56.9 
75.8 
99.9 
97.3 
$3.7 

106.2 
W.3 
97.7 
hese # 
55,3 


26 


A-52 


Velocity (m/s) 


Qelta 1 (C) 


1.0.8: FH2.1.5 
DAIS FROM SET; 21 10: 24 


Tine= 10.0 ninutes 


_Y Gn) Velocity (n/s) Delta 1 (C) Y (mr) Yelocity (m/s) Delta T (Cf) 
1.8 200 10. 00 3.8 198 11.87 
4.8 wall 12.68 10.1 238 13.47 
13.3 2S 13.69 19.? 0200 13, 92 
26.0 2t9 13.52 38.2 223 12.65 
4C.2 223 12.6¢ 42,2 By ad: 42.34 
6.5 dai 12.4 49.7 Bee 12,08 
c1,4 155 12.61 G60 431 12. 06 
62.4 182 11.26 75.8 «165 10.46 
77.8 166 12. 28 80.9 . 382 3.61 
84.1 182 9,36 87.3 188 8.66 
87.8 140 8. 84 93.7 242 8.17 

102.8 ei! ¢.% 106.2 138 6.69 

196.2 123 4.79 Wi.2 13! §.82 

114.5 128 .50 117,? 135 c.8 

124.9 140 4.38 125.4 145 3.69 

136.4 site 2,52 155.8 2% 2.04 
* PRETMUM UCLOCTTY (avs)= 2782) ~—s Pasitien cf maximum (mr)= 26 


MAXIMUM OLLTS 1 (C)= 13.92 = Position of maxisum (mms 18.65 


A-53 


V0.8: FH2.1.6 
DATA FROM SEI; 29° 10: 32 
Times 16.0 minutes 


Y (ra) Velocity (n/s) Delta | (C) Y (ra) Velocity (n/s) Delta T (C) 


1.8 201 10.91 5. Cnt i 12,48 

7.0 235 13.42 10.1 273 14.12 
13.3 290 14.28 19.? 290 14.44 
26.8 276 13.98 38.2 199 12.47 
40.2 193 12.47 43.3 Ah. 12.17 
16.5 . 186 12.25 49.7 190 1.91 
1.4 207 12.99 56.0 180 11,88 
62.4 166 1.14 rer 159 10.60 
77.8 160 19.45 80.9 173 5.88 
84.1 179 9.63 87.3 181 8.89 
87.8 119 9,32 93.7 «17% 8.15 
100.0 178 6.88 106.2 . obi 6.71 
108.2 155 4.69 N.3 » 156 S.80 
14.5 145 8.82 17.7 143 g.14 
124.0 157 4.38 125.4 138 3.66 
130.4 172 3.56 155.8 . 400 2.28 

MPXIMUM UCLOCITY (n/s)= .2902 = Position of maximum (mn): 13.3 


MAXIMUM DELIA T (C)= 14.44 = Position of maximum (mn)= 19.65 


1.9.9: FR2.1.7 
DATR FROM SET; 37 «TO: 40 
Timez 22.0 minutes 


Y (mn) Velocity (a/s) Delta 1 (0) Y (pn) Velocity (n/s) Delta 1 (C) 
1.8 var 11.67 3.8 229 13,12 
7.0 253 13,92 10.1 276 14.57 
13.3 284 14.70 19,7 284 14.77 

26.0 281 14, 32 38.2 224 13.10 
40.2 219 13.11 43,3 219 12.78 
46.5 201 12.87 49.7 191 12.52 
1.4 204 12.85 56.0 189 12.49 
62.4 177 W.77 75.8 -193 4.19 
77.8 203 11.00 80.9 2i$ 10.36 
84.1 197 10.05 87.3 . 188 9.79 
87.8 150 9.51 93.? 19S 6.60 

100.0 164 7.42 106.2 143 6.61 

108.2 144 4.63 W103 148 8.7 

14.5 149 $.47 117.7 16S 5.15 

124.0 237 4.46 125.4 225 4.19 

130.4 1.156 3.78 155.8 N19 2.42 

MAXIMUM ULLOCITY (n/s)= 2836 = Position of maximum (an)= 13.3 


PAXIMUM DELIA T (C= 14.77 = Position of maximum (pn): 19.65 


A-54 


1.0.0: (H2.1.8 
QRIA TRON SET; 45 10: 48 
line= 28.0 minutes 


Y (pm) Velocity (n/s) Delta 1 (C0) Y (mn) Velocity (n/s) Delta 1 () 
1.8 248 12.00 3.8 240 13.36 
7.0 ~253 14.05 19.1 213 14.63 

13.3 «289 14.70 19.7 297 14.72 
26.0 294 14.24 38.2 217 17.99 
40.2 210 12.97 43.3 219 12.61 
46.5 202 12.67 49.7 200 12. 32 

51.4 223 13.03 56.0 187 12.26 

62.4 172 11.85 75.8 182 14,38 

77.6 174 10.88 80.9 «167 16.49 

4.1 160 10.20 | 87.3 167 9.54 

67.6 183 9.54 93.7 178 8.84 

100.0 19 7.65 106.2 » 185 125 

108.2 183 $.25 Wi.3 Bhi 6.36 

114.5 167 6.01 17.7 156 5.60 

124.9 » 362 4.75 125.4 184 4.22 

130.4 WS 3.91 155.8 552 2.39 

AAS TMH UCLOCTTY (r.’s)= 2974 ~~ Position of mazimun (mn)= 19.65 


MAXIMUM DCLIA 1 (C)2 14.72 Position of nazinum (mn)= 19.65 


1.0.8: FHZ.1.9 
DRIA FROM SCT; S310: $6 
lines 34.0 minutes 


Y (pn) Velocity (m/s) Delta | (C) Y (mn) Velocity (a/s) Delta 1 (C) 
1.8 2249 12.36 3.8 249 13.70 
7.0 278 14.44 10.1 295 15.05 

13.3 2304 15.14 19.7 293 15.10 
26.0 . 300 149.62 38.2 of 45 13.46 
40.2 238 13.44 43,3 24? 13.09 
6.5 237 13.15 43,7 223 12. 78 
81.4 225 13.42 $6.0 201 12.66 
62.4 - 190 11.89 78.8 146 11.61 

77.8 148 10. 36 #0.9 16 10.89 - 

84.1 163 10.62 87.3 S| Yo 9.97 

7.8 188 9.64 93.7 182 9.34 

100.0 135 6.20 106.2 1% 6.80 

108.2 149 4. 82 W.3 o 180 5.98 

114.5 19 §.70 97.7 204 $8.42 

124.0 207 4.73 128.4 «433 §.270 

130.4 235 4.03 155.8 14% 2.58 

PRXIPRM UCLOCITY (n/s)= 3044 Pesition of mazinun (mde 13.3 


PAXIMUN OCLIA T (C)= 18.14 © Position of naxinun (mn)= 13.3 


A-55 


1.0.8: FH2.1.10 
DATA FROM SET; S810: 62 
Times Steady State 


Y (mm) Velocity (n/s) 


wemee ce « cee cnn wee eee coe cece se eeeceace com em coco oe 


PAXIMUM VELOCITY (n/s)= 
MAKIMUM DELTA T (C= 15.5 


229 


Position of maximum (mr)= 


2926 


Delta 1 (C) 


12. 70 
14,87 
15.50 
14.89 
13.20 
12.90 
13.63 
11.68 
10. 08 
10.44 
9.40 
7.97 
§.47 
6.24 
§.0? 
4.24 


Position of maximun (mm)= 


1338 


Y (pn) 


13.3 


A-56 


Velocity (m/s) 


Delta 1 (C) 


Ceiling Type Fiberboard 
Fire Strength= | .8 
Prabe Lecation (rl): 1.8 


1.0.4: FHI.1.1 
DATE FROM SET; 1 0: 1 
Tine= 7.5 seconds 


Y (ar) Velocity (m/s) Delta 1 <C) 


ARIMA VELOCITY (v/s) 
AAKINUP DELTA 1 (C)= S$. 96! 


188 2.49 
139 4. % 
206 5.76 
243 §.64 
224 et 
199 §.50 
195 4.85 
163 72.4 
120 3.76 
113 3.23 
128 aos 
380 1.99 
085 43 
108 8] 
093 da 
18 0 


246 ~— Position of maximum (an)= 


Position of maximum (mA}= 


19,55 


Y (mm) Velocity (m/s) 


35 ¢ 
10.8 
18.6 
36.2 
43.3 
aS. 7 
$6.0 
76.8 
86.3 
87.3 
93.7 

106.2 
Wiis 
rg 
125.4 


185.8 


36.19 


A-57 


151 
179 
235 
245 
195 
bri 
186 
123 


a Fi 


lH? 
120 
» 085 
ai 
AN 
0105 
099 


esos ars eo 


S12 
$.59 
5.5 
5.76 
5 a4 
5.14 
$.13 
3, 86 


3.38. 


3.11 
2.69 
98 
8 
Bl 
SI 
ts 


Delta 1 (C) 


1.0.0: FHI.1.2 
DATA FROM SET; 2 
Time= 0.5 minute 


10: 3 


Y (pa) Velocity (n/s) Delta 1 (C) 
LJ 158 3.26 
6.9 . 166 6.97 

13.2 194 6.90 
7.9 210 6.86 
40.2 199 7.42 
46.5 150 7.27 
$1.3 1S) 6.20 
62.4 055 3.18 
77.8 M3 5.29 
4,1 0394 4,83 
87.8 127 4.62 

100.0 083 3.18 

108.2 100 1.83 

94.5 102 1,80 

124.0 048 1,16 

130.4 052 60 

MAXIMUM UCLOCITY (n/s)= 2108 = Position of maxinun (am)= 


MAXIMUM DELIA 1 (C)= 7.437 = Position of maximum (mm)= 38.19 


1.0.8: FHILI.3 
DATA FROM Stl: 2 
Timez 1.0 minute 


10: 5 


Y (ra) Velocity (m/s) Delta 1 (€) 

So cewcannnesaensaepcasdiias oasasems a aemrnaiiineee 
1.7 151 3,59 
6.9 163 6.40 

13.2 178 7.43 

28.9 .200 7.47 

40.2 147 7.56 

46.5 135 7.40 

$1.3 . 161 6.92 

62.4 077 4.55 

77.8 144 S.76 

84.1 137 $.37 

67.8 094 4.84 

100.0 16 3.71 

108.2 107 2.28 

4.5 121 2.18 

124.0 35) 1.47 

130.4 052 80 

RAXIMPAR VELOCITY (n/s)= 1997 ~—- Position of maxinun (An)= 


PAKIPUM DELIA T (C= 7.748 = Position of maxinun (an)= 19.55 


Y (mm) Velocity (n/s) 
3.7 187 
10.0 178 
19.6 Zi) 
38.2 159 
43.3 1593 
49.7 148 
56.0 4 
75.8 112 
60.9 103 
87.3 . 087 
93.7 . 083 
106.2 . 102 
W1.3 103 
W7.7 098 
128.4 185 
155-8 0.000 
19.55 
Y (pa) Velocity (n/s) 
Sou, ASI 
10.0 «16? 
19.6 192 
38.2 148 
43,3 14S 
49.7 136 
$6.0 135 
75.8 13? 
80.5 149 
87.3 0133 
93.7 122 
106.2 «106 
W1.3 NN? 
7.7 128 
128.4 110 
155.8 0.000 
u.9 


A-58 


Delta 1 (C) 


4.60 
6.67 


Delta 1 (C) 


1.0.8: FRI.1.4 
DATA FROR SET; 11° «TO: 14 
linet 4.0 minutes 


Y (ma) Velocity (m/s) 
iat 163 
6.9 184 
13.2 1% 

rs.9 220 
40.2 148 
6.5 139 
$1.3 183 
62.4 138 
77.8 124 
84.1 12? 
87.8 120 

100.0 Ares 

108.2° 182 

14.5 421 

124.6 132 

130.4 347 


PAXIMUM UCLOCITY (n/s)= 
MAXIMUM OCLIA | (C)= 8.584 


1.0.0: f¥1.1.5 
ORIA FRON-SET; 21 10: 24 
Tine= 10.0 ninutes 


ec Cee comme en ee concn 0 cow ete coe ceeas occ cocecccee 


Y (rn) Velocity (m/s) 
1.7 154 
6.9 178 

hace 202 
2.9 224 
40.2 158 
%.5 . 162 
$1.3 155 
62.4 180 
77.8 SRE! 
84.1 AIS 
87.8 122 

100.0 «130 

108.2 120 

14.5 120 

124.0 102 

130.4 181 


PAXIPUM VELOCITY (a/s)= 
PRXTPAN DELIA T (C= 8.835 


Pesition of maxinun (An)e 


22 


Position of maxinun (pn)= 


25 


eee SO Se 6 eee eee ea eres eur ceaococs 


Delta | (C) Y (mm) 
4.69 3.7 
7.36 10,0 
6.28 19.6 
8.23 32.2 
8.08 43.3 
7.92 49.7 
7.7% 5.0 
7.07 75.8 
6.15 80.9 
§.73 87.3 
$.33 93.7 
4.1 106.2 
2.58 W.3 
2.70 117.7 
2.22 125.4 
1.68 155.8 

Position of maximum (an)= 28.9 
19.55 

Delta | «C) Y (rn) 
5.63 3.7 
7.87 16.0 
6.60 19.6 
8.53 38.2 
8.62 43.3 
8.34 49.7 
7.85 $6.0 
7.24 75.8 
4. 82 80.9 
6.03 87.3 
§.2 93.7 
4.17 106.2 
2.45 W103 
2.82 7.7 
2.10 128.4 
1.63 155.8 

Position of maxinun (mn)= 6.9 
19.55 


A-59 


Velocity (m/s) 


Velocity (a/s) 


156 
18! 
223 
160 
165 
164 
184 
$12 
119 
110 
102 
ANS 
129 
416 
. O84 
279 


Delta 1 <C) 


Delta 1 (C) 


1.0.8: FHILI.6 
DATA FROM SET; 29 10: 32 
lines 16.0 ninutes 


Y (rm) Velocity (m/s) Delta 1 (C) Y (rn) Velocity (m/s) Delta T (C) 
1.7 158 6.05 3.7 «158 7.08 
6.9 178 8.11 10.0 18? 8.73 

13.2 202 8.86 19.6 225 9.06 
25.5 215 8.73 38.2 «180 8.76 
40.2 .150 8.75 43.3 Ab 8.43 
46.5 136 8.51 49.7 132 8.19 
$1.3 140 7,92 56.0 130 8.08 
62.4 SREB 7.45 75.8 149 6.79 
77.8 152 a3 80.9 157 6.2$ 
04.1 150 6.10 87.3 147 5.83 
87.8 093 $.73 93.7 «132 5.14 

100.0 AW? 4.21 106.2 14? 3.66 

108.2 146 3.04 W1,3 ot 3.20 

114.5 102 3.09 17.7 ~ (101 3.00 

124.0 119 2.59 128.4 118 2.30 

130.4 069 2.08 185.8 085 1.37 

PAYIMUM VELOCITY (n/s)= 2248 = Position of maximun (mn)= 19.55 


MAXIMUM DELTA 1 (C)* 9.061 Position of maxinum (mm)= 19,55 


Lege teiet ar 
DATA FROM SET: 37 «10: 40 
Tine= 72.0 atnutes 


Y (pm) Velocity (n/s) Oelta 1 (C) é/ Y (ra) Velocity (n/s) Delta T (C) 


1,7 171 6.32 3.7 169 7.27 

6.9 182 8.22 10.0 193 8.77 
13.2 204 2.85 19.6 204 8.97 
25.9 207 8.58 38.2 184 8.99 
40.2 148 8.58 43.3 149 8.68 
46.5 138 8.77 49.7 141 8.48 
51.3 170 7.9% 56.0 142 8.43 
62.4 135 7.91 75.8 104 6.52 
77.8 103 5.09 80.9 106 6.52 
84.1 103 6.46 87.3 103 6.27 
87.8 131 6.22 93.7 103 5.70 
100.0 Mi 4.86 106.2 129 3.58 
108.2 131 2.94 14.3 137 3.12 
114.5 132 3.03 17.7 £134 2.9 
124.0 1233 2.55 125.4 095 2.88 
130.4 104 2.06 155.8 185 1.30 

PRXIMUM YCLOCITY (n/s)= ,2063 = Position of naxinun (an)= 6.9 


MAXIMUM OCLTA 1 (C)= 8.994 = Pesition of maximum (mn)= 38.15 


A-60 


1.0.8: FAIL1.8 
DATA FROM SET: 45 10: 48 
Tine= 28.0 rninutes 


Y (ra) Velocity (n/s) Belta 1 (C) Y (em) Velocity (n/s) Delta 1 (C) 
1.7 184 6.37 3.7 149 7.20 
6.9 182 8.08 10.0 167 6.65 

13.2 . 188 8. 78 19.6 0199 8.96 
2.9 204 8.66 38.2 143 5.01 
40.2 142 8.97 43.3 142 8.61 
%.5 132 8.66 Lt a 2132 8.34 
$1.3 St 7.98 56.0 138 8.13 
62.4 125 7.60 75.8 «146 6.57 
77.8 146 4.7) , 80.9 A) ee 6.08 
04.1 149 5.9 87.3 150 5.78 
87.8 127 S.84 93.7 185 $.16 

100.0 159 4,36 106.2 0120 3.64 

108.2 121 3.01 W1.3 128 3,19 

114.5 12 ' 3.06 17.7 122 : 3.01 

124.0 . 16! 2.58 125.4 183 2.52 

130.4 269 2.12 155.8 937 1,38 

PAYA UCLOCTTY (m/s)= .2035 = Position of maxinun (pn): 25.9 


MAXIMUM OLLIA 1 (C= $.011 Position of maxinun (An)= 38.19 


1.0.8: FHIL1.9 
DAIR FROM SCT; 53 TO: 56 
Times 34.0 minutes 


Y (rn) Velocity (a/s) Delta 1 (C) Y (mn) Velocity (n/s) Delta 1 (C) 
1.7 142 6.50 by 144 7.33 
6.9 160 8.13 10.0 168 9.64 
13.2 181 8.71 19.6 190 8.85 
2.9 2195 8.55 36.2 5133 6.91 
40.2 SI 6.90 43.3 154 8.61 
46.5 1148 8.71 49.7 135 8.46 
$1.3 126 7.51 56.0 128 8.35 
62.4 132 7.7 75.8 o1N4 6.38 
77.8 116 4.54 20.§ oNN6 $.% 
04.1 Wt 5.91 67.3 oN? $.79 
07.8 123 5.62 93.7 MS 5.21 

100.0 WN? 4.50 106.2 0099 3.69 

108.2 2108 3.07 1.3 o'Z8 3.25 

14.5 163 3.13 17.? 554 3.08 

124.0 19 2.63 125.4 090 2.62 

130.4 191 2.10 155.8 oii 1.43 

PRYITAN UCLOCITY (n/s)= -1%3_—s Position of maximum (mn)= 28.9 


PRXIMUM OCLTA 1 (C)= 8.914 = Position of mazinun (An)= 38.19 


A-61 


1.0.8: FHI.1.10 
DATA FROM SET; SB 10: 62 
limes Steady State 


Y (me) Velocity (n/s) Belta 1 (C) Y (mm) Velocity (n/s) Delta 1 <C) 


1.2 172 6.83 3,7 170 7.72 
6.3 158 8.51 10.8 210 8.97 
13.2 213 9.01 19.6 2215 3.11 
2.9 oH? 8.74 38.2 158 8.85 
40.2 155 8.84 43.3 160 8.53 
%.5 152 8.60 45.7 152 8. 34 
o1.3 140 7. 86 36.0 130 8.26 
62.4 13) 7.76 75.8 126 6.81 
77.8 124 4.% 80.9 124 6.33 
84,1 WN6 6.22 87.3 114 6.93 
87.8 100 6,04 93.7 Wt 5.31 
100.0 aS 4.43 106.2 pled 3.74 
108.2 132 3.08 111.3 14S 3.22 
114.5 143 3.0? 117.7 144 3.00 
124.0 185 2.54 125.4 ALY aE 2.43 
130.4 226 2.09 155.8 128 1.37 
RAXIMUM VELOCITY (n/s)= 2145 ~~ Position of maximum (mn)= 19.55 


MAKIMNUM DELTA 1 (C= 9.111 Position of maximum (mm)= 19,55 


Ceiling Type Fiberboard 
Fire Streagth= 8.75 
Prube Location (rl): 1.8 


1.0.8: FH75.1.1 
DRIF FROM SET; 1) (10: 1 
Times 7.5 seconds 


Y (rn) Velocity (m/s) Delta 1 (0) Y (rm) Velocity (n’s) Delta 1 <C) 


1.7 AS 1.55 3.7 .169 2.61 
6.9 169 3.57 16.0 169 4.20 
13.2 175 4.37 15.6 19% 4,70 
5.9 23 4.42 36.2 213 4,50 
46.2 204 4.43 43,3 196 4.14 
4.5 182 4.15 45.7 182 8 
51.3 149 3.56 56.0 163 3. 80 
62.4 223 1.78 75.8 135 2.6! 
77.8 140 2.50 . aC. 150 2.21 
84.1 189 2.11 87.3 «150 1.94 
87.8 £233 1.46 93.7 £145 1.64 
100.0 148 1.05 106.2 183 2.27 
108.2 193 1.67 1.3 204 2. 00 
114.5 183 1.95 117.7 175 1.83 
124.0 £183 1.62 125.4 150 0 
136.4 136 1.07 166.8 eis 23 
ARXINUM UCLOCITY (n/s)= 62131 Posation of maximum (en): 26.§ 


PRXIMUN DELTA 1 (C)= 4.702 Position of maximus (an)= 19.55 


A-63 


1.0.8: FH7S.1,2 
DATA FROM SET; 2 10: 3 
Tine= 0.5 minute 


Y (ma) Velocity (n/s) Delta T (C) Y (mn) Velocity (n/s) + Delta T (C) 
Lt ih} 2.31 cae | 154 3.51 
6.9 16) 4.64 10.0 164 5.38 

13.2 172 5.58 19.6 182 5.98 
9 182 8.77 38.2 153 5.62 
40.2 149 5.60 43.3 146 $.41 
46.5 142 §.53 49.7 138 5.24 
$1.3 136 5.36 $6.0 133 5.30 
62.4 057 2.49 75.8 083 3.65 
77.8 085 3.50 80.9 094 a2 
84.1 103 3.00 87,3 118 2.73 
87.8 136 3, 40 93.7 130 2.23 

100.0 487 1,4? 106.2 NZ 2.21 

108.2 W 1.58 11.3 WS 1.86 

114.5 104 1.60 7.7 106 1.68 

124.0 124 1,39 125.4 074 7 

130.4 089 84 185.8 1.786 -.03 

ARXIMUM VELOCITY (n/s)= 1818 = Position of naxinun (n)= 2.9 


MAXIMUM DELIA 1 (C)= S.977 = Position of maximum (mn)= 19.55 


1.0.8: FH7S.1.3 
DATA FROM SET: 3 10: § 
Tine= 1.0 minute 


Y (rn) Velocity (v/s) Delta 1 (C) Y (mn) Velocity (n/s) Delta T (C) 
1.7 135 2.42 3.7 13? 3.54 
6.9 14 4.62 10.0 146 5.32 

13.2 155 5.49 19.6 158 5.92 
25.9 164 5.75 38.2 15S 5.83 
40.2 150 ¢.80 43.3 152 5.58 
46.5 143 5,68 49.7 138 5.38 
$1.3 140 5.30 56.0 124 5.40 
62.4 052 2.53 75.8 123 4.19 
77.8 126 4.08 80.93 138 3.75 
64.1 142 3.64 7.3 163 3,34 
87.8 116 3.66 93.7 110 2.7 

100.0 181 2.00 106.2 074 2.20 

108.2 072 1.55 4.3 087 1.8) 

14.5 090 1.74 117.7 093 1.60 

124.0 104 1.30 125.4 045 57 

130.4 050 345 155.8 048 12 

MAXIMUS ULLOCITY (a/s)= . 639 Position of maxinun (mn)= rs 


MAXIMUM OCLTIA 1 (C)= 6.921 = Position of maximum (mn)= 19.55 


A-64 


1.0.8: FH7S.1.4 
DATA FRON SET; 11 «TO: 14 
Tine= 4.0 ninutes 


Y (mm) Velocity (n/s) Delta T (C) } ¥ (pm) Velocity (m/s) Delta T (C) 
1.7 133 3.34 3.7 133 4.41 
6.3 140 5.4 10.0 158 6.05 

13.2 163 6.18 19.6 184 6.44 
25.9 183 6.13 38.2 0183 6.42 
40.2 182 6.37 43.3 158 6.11 
46.5 146 6.17 49.7 141 5.84 
61.3 130 5.65 56.0 131 5.79 
62.4 094 2.72 75.8 125 4.35 
77.8 130 2.51 80.9 127 3.94 
84.1 120 3,89 87.3 114 3.67 
87.8 097 3.98 ot Eq 103 3.19 

100.0 096 2.41 106.2 101 2.21 

108.2 101 1.61 111.3 094 1.96 

4.5 093 1.92 117.7 100 1.86 

124.0 226 1.66 125.4 095 1.32 

130.4 133 1.20 155.8 215 67 

MAXIMUM VELOCITY (m/s)= 1841s Position of maxinun (mn)= 19.55 


MAXIMUM OLLIA T (C= 6.438 = Position of maximum (pn)= 19.55 


1.0.8: (75.1.5 
DATA FRO SET: 21 «10: 2§ 
Tine: 10.0 rinutes 


Y (rn) Velocity (n/s) Delta 1 (C) Y (rn) Velocity (a/s) Delta T <C) 
1.7 150 4.38 3.7 151 $.43 
6.9 o 168 6. 38 10.0 ATS 7.01 

13.2 167 7.43 19.6 1% 7.4 
25.3 151 7.11 38.2 147 6.67 
40.2 143 6.64 43.3 139 6.38 
46.5 129 6.47 49.7 124 6.18 
$1.3 130 6.57 $5.0 121 6.13 
67.4 066 2.90 75.8 2109 4.3? 
77.8 110 2.55 80.9 olN4 4.00 
84.1 106 3.94 87.3 » 193 3.76 
07.8 092 3.92 93.7 107 3.30 

198.0 093 2.66 106.2 oN? 2.37 

108.2 119 1.73 1.3 131 2.01 

114.5 129 1.92 17.7 ESS 1.84 

124.0 157 1.61 125.4 212 1.64 

130.4 063 1.21 155.8 036 80 

PRX IAM VELOCITY (a/s)= 192 = Position of maximum (an)= 19.55 


PRXIMUM OCLTA T (C)= 7.408 = Pesition of naxinum (mn)= 19.55 


A-65 


1.0.8: FH78.1.6 
DATA FROM SCT; 29. 10: 2 
lines 16.0 ninutes 


Y (mm) Velocity (m/s) + Delta T (C) Y (mm) Velocity (m/s) Delta T (C) 
1.7 166 4.81 Cif 163 5.74 
6.9 166 6.55 10.0 179 7.14 
13.2 191 7.23 19.6 203 7.48 

2.9 185 7.20 38.7 150 6.70 
40.2 149 6.67 43.3 1S! 6.45 
46.5 146 6.55 49.7 146 6.32 
$1.3 147 6. 66 5.0 125 6.31 
2.4 .082 3,07 75.8 101 4.81 
77.8 103 2.98 80.9 108 4.41 
64.1 108 4.35 67.3 108 4.18 
87.8 103 1744 33.7 409 3.71 

100.0 a 3.03 106.2 091 2.38 

108.2 0% 1.76 W.3 092 2.06 

94.5 089 1.59 17.7? 089 1.% 

124.8 063 1.70 125.4 070 1.8? 

130.4 071 1,28 165.8 0.000 87 

PRXIMUM VELOCITY (n/s)= 2027 Position of maxinun (mm)= 19,55 


MARIMUM DELIA | (C)= 7.475 Position of maxinun (mn)= 19.5 


1.0.82 FH7S.1.7 
ORIR FROM SEI; 37 «10: # 
Jine= 22.0 minutes 


Y (ma) Velocity (n/s) Delta 1 (C) Y (ra) Velocity (n/s) Delta 1 (C) 
By 138 5.00 3.7 146 $.85 
6.9 156 6.61 10.0 «166 7.16 
13.2 173 mete 19.6 186 dicot 
25.9 182 7.04 38.2 124 7.02 

40.2 105 6.97 43.3 108 6.71 
46.5 wWN9 6.77 49.7 123 6.51 
$1.3 133 6.48 56.0 124 6.37 
62.4 074 3.04 75.8 095 4.88 
77.8 095 3.06 80.5 899 4.50 
84.1 094 4.44 87.3 0% 4.29 

87.8 099 4.18 93.7 093 3.7? 

100.0 109 3.05 106.2 091 2.44 

108.2 091 1.83 111.3 892 2.13 

14.5 089 2.06 117.7 894 2.04 

124.0 098 1.75 125.4 181 1.60 

130.4 AN9 1.35 155.8 093 -% 

PAXIFUM UCLOCITY (n/s)= 182 = Position uf maxinun (pn)= 19,55 


MAXIMA DELIA | (C)* 7.363 = Position of maxinun (mn)* 19,55 


A-66 


1.0.8: (H75.1.8 
DATA FROM SCT; 45 10: 48 
Tine= 28.0 minutes 


Y (re) Velocity (n/s) 
1.7 133 
6.9 149 

13.2 160 
2.9 174 
40.2 13 
46.5 126 
$1.3 126 
62.4 . 080 
77.8 120 
#4.) 121 
87.8 092 

100.0 W2 

108.2 119 

114.5 . 285 

124.0 100 

130.4 131 


PPXTRUA VELOCITY (n/s)= 
MAXIMUM DELIA 1 (C)= 7.274 


1.0.8: 7H75.1.9 
DATA FROR SEI: S310: 56 
Tine 34.0 minutes 


Y (rm) Velocity (n/s) 
1.7 ISI 
6.9 170 

13.2 . 183 
3.9 1% 
40.2 149 
46.5 136 
$1.3 13S 
62.4 078 
77.8 WN 
84.1 110 
67.8 089 

100.0 103 

108.2 099 

14.5 106 

124.8 2923 

130.4 580 


PAXIPAM VELOCITY (m/s): 
PAXIPLM DELIA | (C)= 7.682 


1738 


Position of maxinum (An)= 


Position of maximum (an)= 


1562 


Oelta I (C) 


§.05 
6.56 
7.12 
6.96 
6.65 
6.55 
6.35 
3.06 
3.24 
4.50 
4.43 
3.00 
1.92 
7.14 
1.84 
1.48 


Pasation of paxinus (mn)= 


Delta 1 (C) 


19.55 


Position of maxinun (an)* 


19.55 


Y (rn) 


Velocity (n/s) 


Delta 1 (C) 


acco Cee sees ee Cooewa ss O00 c= ceo ceo 2. 


2.9 


2.9 


A-67 


Velocity (n/s) 


Delta 1 (C) 


1.0.8: FH7S.1.10 
BATA FROM SET: $8 10: 62 
lines Steady State 


Y (em) Velocity (m/s) Delta T (C) Y (rm) Velocity (n/s)  Belta T (C) 
Fy 132 §.22 3.7 136 5.97 
6.9 150 6.62 10.0 158 WA 

13.2 167 7.15 19.6 175 7.23 
25.5 170 6.89 38.2 182 6.89 
40.2 12 6. 86 43.3 154 6.60 
4.5 148 6.69 49.7 143 6.49 
$1.3 135 6.37 56.0 136 6.39 
62.4 138 3.06 75.8 09? $.17 
77.8 098 3.34 80.5 103 4.79 
64.1 100 4.73 87.3 101 4.63 
87.8 108 4.44 93.7 129 4.10 

100.0 097 3.41 106.2 122 2.90 

108.2 129 2.25 11.3 137 2.49 

114.5 146 2.38 7 146 2.33 

124.0 160 1.% 125.4 082 1.8? 

130.4 216 1.54 155.8 183 1.08 

PRXIMUM VELOCITY (n/s)= 1784 Position of maximum (en)= rosy 


MAYIMUM DELTA [ (C)= 7,234 Position of maximum (mn)= 19,55 


A-68 


APPENDIX B 


FIBERBOARD CEILING 


- Time averaged velocity and temperature 
profile data 


H=0.5 m 
mmeue co. Uses U0s75. 4b, 0,- 1.5, 220 


B-1 


Ceiling Type fiberboard 
Fire Strength= 2.0 
Probe Location (r/H): 0.26 


1.0.8: F2.26.1 

DATA FROM SET; 1 10: 1 

lines 5 seconds 

Y (rn) Velocity (n/s) Delta 1 (C) Y (nn) Velocity (n/s) Delta T (C) 

1.4 1.140 102. 30 3.4 1.227 114.20 
6.6 1,227 111.70 9.8 1.064 108. 40 
13.0 998 100. 30 19.3 887 86.10 
25.7 7/9) 67.16 23.4 444 31.05 
31.4 . 470 24.97 34.6 532 16.41 
37.8 . 420 11.99 41.0 470 §.77 
47.3 .138 $.39 ; o1.1 356 17,56 
$3.7 12 2.80 79.1 0.000 1.37 

RESIMM VELOCITY (m/s)= 1.227 Position of aaximun (an)= 3.425 


MRAIMIM DELTA. T (Coe 114.2 Position of maximum (ms 3.425 
ea ae eR aR Sa a EL EI STII SIS SESTTT 


1.0.9: £2.26.2 
DAIR FROM SET: 2 10: 2 
Time 0.5 minute 


Y (rw) Velocity (m/s) Delta 1 (C) Y (mm) Velocity (n/s) Delta 1 (C) 
1.4 1.227 111.70 3.4 1.227 120,20 

6.6 1,329 116.50 9.8 1.140 112. 30 

13.0 1.064 101.40 19.3 . B87 82.90 

Dit 126 60.11 29.4 532 34.44 

31.4 0532 28.66 34.6 570 19,09 

7.8 1613 13.18 1.0 of24 8.52 

47.2 613 4.09 51.1 2% 16.72 

53.7 216 2.11 73.1 0.000 36 

MAXIMA ULLOCITY (n/s)= 1.329 Position of maximum (mn)= 6.6 


MAXIMUM DELTA (C)= 120.2 Position of naxinun (pn‘s 3,425 


B-2 


1.0.8: F2.26.11 
DATA FROM SET; 2 10: 4 
Timet | minute 


Y (an) Velocity (m/s) Delta I (f) Y (pm) Velocity (m/s) Delta 7 (C) 
1.4 1.169 117.68 3.4 1.198 124.90 
6.6 1,261 119.5£ 5.8 1.092 114.60 
13.0 1,042 102.70 19.3 858 82.40 
2.7 . 738 $9.53 23.4 . 436 32.80 
31.4 459 27.38 34.6 542 19.01 
77.8 - 480 14,08 "1.0 522 9,53 
47.3 a3 4.82 Sia) 319 12.18 
$3.7 190 2. af 79.1 0.000 52 
PRYTMIM UCLOCITY (a/s)= 1.261  Positicn of maxinun (mn)* 6.6 


PRAT DOLTA T (C= 124.9 = Position of maximum (ma)= 3,425 


B-3 


1.0.8: £2.26.10 
DATA FRON SET; 9 10: 11 
Times 4 minutes 


Y (rn) Velocity (n/s) Delta T (C) Y (pn) Velocity (m/s) Delta 1 (C) 
1.4 1.295 124.40 3.4 1.261 127.20 
6.6 1.295 ; 119.20 9.8 1.089 113.50 
13.0 1.006 102. 00 19.3 803 81.86 
2.7 635 61.21 29.4 479 43,02 
31.4 463 37.43 34.6 500 28. 32 
77.8 435 vals) 41.0 . 426 15.35 
- 47,3 4599 8.65 51.1 0.000 15.36 
$3.7 293 4.99 73,1 076 1.68 
PAXIMUM VELOCITY (a/s)= 1.295 Position of paxinur (mn)= 1.441 


MAKIMUP DELTA 7 (C= 127.2 Position of maximum (mn)= 3,425 


1.0.8: F2.26.5 
DATA FROM SET; 13° 10: 17 
Tine= 10 minutes 


Y (mn) Velocity (a/s) Delta 1 (f) Y (am) Velocity (m/s) Delta 1 (C) 
1.4 1,192 128.40 3.4 1,208 128.60 
6.6 124% 122. 76 9.8 1,1C¢ 17.60 
13.0 1,039 107.30 33 gC 89.77 
25.7 736 69. 36 23.4 462 35.11 
31.4 46) 34.06 34.6 S11 2.77 
37.8 » 442 20.95 41.0 . 488 14.99 
47.3 378 8.84 $1.1 232 18.41 
$3.7 309 5,98 73.1 120 3.06 


MAXIMIM VELOCITY (n/s)= 1.247 Position of maxinur (an)= 6.6 
MAXIMUM DELIA 1 (C)= 128.6 Position of naxinun (mn)= 3.42 


B-4 


1.0.8: F2.26.6 
DATA FROM SET; 18 10: 22 
Time= 16 minutes 


Y (re) Velocity (m/s) Delta 1 (C) Y (mm) Velocity (m/s) Delta 1 <C) 
1.4 1.247 130. 60 a4 1.247 128. 90 

6.6 1.268 171.80 9.8 1.094 116.50 

13.0 1.026 106.20 19.3 880 89.28 

2.7 767 6°. 42 23.4 424 39.14 

31.4 N17 34.41 34.6 4? 27.18 

77.8 7? 22.08 41.0 40? alice 

47,3 43} 10. $1 $1.1 421 20.0 

$3.7 360 7.78 79.1 0s5 4.16 

MAXIMUP VELOCITY <a/s)= 1.268  Posstion of maxinun (mn)= 6.6 


MAXIMUM DELTA 1 (f= 130.6 = Position of maximus (an)? 1.441 


1.0.8: 2.26.7 
DATR FROM SET; 23-10: 27 
Times 22 minutes 


Y (mn) Velocity (a/s) Delta 1 (C) Y (men) Velocity (m/s) Delta T (£) 
14 1,230 129.50 3.4 1.230 126. 00 
6.6 1,250 117.60 9.6 1.095 110.82 
13.0 999 99.83 19.3 851 81.65 
7 656 55.54 29.4 468 38.5) 
31.4 467 33.60 34.6 404 2.4 
37.8 «465 21.06 41.0 447 16. 70 
47.3 422 1.23 $1.1 0. 000 16.53 
$3.7 310 8.16 79.1 §. COC 4.80 


MAXIMUM VELOCITY (n/s)= 1.2 Position of maxinun (and= 6.6 
MAXIMUR DELTA T (C)= 125.5 Position of maxieur (rn)« 1.44) 


B-5 


1.0.8: 2.26.8 
DATA FROM SET; 2B 10: 32 
Times 28 ainutes 


Y (em) Velocity (m/s) Delta 1 (C) Y (an) Velocity (n/s) Delta T (C) 
1.4 1,250 131.60 3.4 1,268 127, 80 
6.6 1.247 118.90 §.8 1,079 111.70 
13.0 999 99, 56 19.3 799 78.75 
25.7 682 58.68 29.4 . 489 4.4? 
3.4 . 463 35.66 34.6 533 28.24 
37.8 447 22.93 41.0 382 18. 30 
47.3 358 12.66 51.1 281 14.51 
§3.? 3N4 9.73 73,1 0.000 5,36 
PRYIMUM VELOCITY (n/s)= 1.268 Position of maxinur (An)= 3.425 


MAXIMUM DELTA T (C)= 131.6  Posztion of maximum (an)= 1.441 


1.0.8: F2.26.9 
DATR FROM SET: 33° 10: 37 
Times Steady State 


Y (me) Velocity (a/s) Belta T (C) Y (op) Velocity (m/s) Delta 1 (£) 
Ld teed 129.80 3.4 1,247 126. 20 
6.6 1,268 118. 0C 9.8 1,094 111,10 
13.0 1,051 106.10 19.3 8f9 81.92 
25.7 726 60.60 29.4 493 39. 36 
31.4 47? 34.60 34.6 509 27.93 
37.8 493 23.08 1.0 476 18, 46 
47.3 559 12.57 ee! 152 16.09 
53.7 405 9.25 79.1 ran 5.67 


MAXIMUM VELOCITY (n/s)= 1.268 Position cf maximum (an)= $.6 
MAXIMUM DELIA T (C)= 129.8 Position of maxinun (pn)= 1.44 


B-6 


Cerling Iype fiterboard 
Fire Strength: 1.0 
Probe Location (r/H): 0.26 


1.0.8 F1.26.1 
DAIR FROW SET; 1) «10: 1 
Times S seconds 


1.7 68. 2S 
10.0 65. 03 
25.9 38.92 
32.4 re 
45.0 8. 36 
76.8 10 


Y (rn) Delta 1 (C) 


eo eve coeceoo coc ce” cocecenece 


3.7 72.39 
17 58.81 
biok 35.09 
35.5 18. 60 
51.3 12.41 


MAXIMUM OLLTA 1 (C>* 72.39 Pesition of maxinun (mn)* 3,675 


1.0.8: 1.26.2 
DATA FROM SEI; 2 10: 2 
Time: 0.5 minute 


Y (mm) Delta 1 (C) 


1.7 76.70 
10.0 68,54 
25.3 30.12 
32.4 10.57 
45.0 1.58 
76.8 AM 


Y (mm) Delta 1 <C) 


3.7 80. 78 
yi 59.79 
fie 19. 38 
ca 7.60 
Steg 1.33 


MAXIMUM OLLTA 1 (C)= 80.78 Position of maxinun (pn)= 3.675 


1.0.8: F1.26.3 
DAIA FROM SET: 2 10: 4 
Times 1.0 ninute 


Y (ra) Delta 1 (C) 


1.7 74.55 
10.0 67. 39 
2.9 32.75 
32.4 12.12 
45.0 2,32 
7.8 62 


Y (na) Delta 1 (C) 


3.7 7.95 
13.2 $9.13 
27.2 21.80 
3.5 8.90 
51.3 2.7 


ARXIPUM OCLIA T (C= 77.55 Position of maximum (mn)? 3.675 


B-7 


Y (mm) Delta 1 (C) 


6.9 68.99 
19.6 49,25 
23.2 31.14 
38.7 13.23 
$1.4 4.64 


Y (em) Belta I (C) 


ecec cececeee coececoeccesecos 


6.9 74.91 
19.6 46. 08 
29.2 18. 82 
38.7 4.72 
$1.4 1.02 


Y (mm) Delta 1 (C) 


6.9 72.34 
19.6 %.70 
23.2 17.89 
38.7 §.78 
$1.4 1.28 


}.0.8: F1.26.4 
DATA FROM SCI; 9 10: 11 
linet 4.0 minutes 


Y (mm) Delta T (C) Y (rn) Delta 1 (C) Y (mn) Delta 1 (C) 
1.7 81. 36 3.7 82. 78 6.9 76.47 
10.0 70.53 13.2 62. 47 19.6 48.66 
25.9 35.39 27.2 24.02 23.2 20.21 
32.4 14.22 35.5 10.23 38.7 6.85 
45.0 3,30 $1.3 $.03 $1.4 1.91 
76.8 1.10 
PAXIMUM DELIA 7 (C)= 82.78 Position of maximum (an): 3.675 
J.0.8: 1.26.5 
DATA FRON SCT; 13 10: 17 
Tine 10.0 ninutes 
Y (ra) Delta 1 (C) Y (en) Delta T (C) Y (rn) Delta T (C) 
1.? 80.13 3.7 78.78 6.9 72.65 
10.0 $7.57 13.2 59,96 19.6 46.76 
25.9 34.07 27.2 24.10 29.2 20.65 
32.4 15,23 35.5 11.80 38.7 8.69 
45.0 4.92 31.3 4.67 51.4 2. 76 
76.8 1,33 
MAXIMA DELIA 1 (C)= 80.19 Position of maxinun (mm)= 1.691 
1.0.8: 1.26.6 
DATR FROM SEI; 18 10: 22 
Tine= 16.0 minutes 
Y (mn) Delta 1 (C) Y (mn) Delta 1 (C) Y (mm) Delta T (C) 
Re 1.90 3.7 79.14 6.9 72.69 
10.0 67.12 13.2 59,08 19.6 #4.94 
5.9 3.04 = 27.2 23.54 29.2 20.18 
32.4 14.81 35.5 11.49 38.7 0.56 
45.0 5.49 $1.3 4.93 $1.4 3.81 
76.8 2.07 
PRXIMUM DCLIAR | (C)= 81.9 Position of maxiaun (an)= 1.691 


B-8 


1.0.8: F1.26.7 
DATA FROM SET; 23 10: 27 
Tine= 22.0 ninutes 


Y (pn) Delta I (C) Y (ra) Delta 1 (C) Y (ra) Delta T (C) 
1? 82. 02 3.7 78.91 6.9 72.18 
10.0 66. 44 13.2 58.64 19.6 45.29 
25.9 31.73 d7.2 25.12 29.2 21.87 
32.4 16. 62 35.5 13.25 38.7 10.23 
45.0 6.95 $1.3 5.78 51.4 4.73 
76.8 2.87 


PAXIMUF DELTA T (C= 82.02 Position of maximum (mn)= 1.65) 


Pot: fi526.8 
DATA FRO SET: 28 10: 32 
Tine= 28.0 ninutes 


Y (mm) Delta 1 (C) Y (pm) Delta 1 (C) Y (rm) Delta T (C) 
1.7 84.48 3.7 81.87 6.9 7S. 36 
10.0 65. 96 13.2 61.88 19.6 40. 87 
25.9 36.69 27.2 25. 92 23.2 22. 36 
32.4 17.09 3:9 13.82 38.7 10.78 
45.0 73 $1.3 7.88 s1.4 §.53 
76.8 3.24 


PRXIMA DELTA T (C= 84.48 Position of maximum (mn)? 1,691 


B-9 


Ceiling Type Fiberboard 
fire Strength= 1.8 
Prebe Location (rl): 6.26 


1.0.8: F1,26.9 
DATA FROM SET; 33 10: 37 
Times Steady State 


Y (an) Velocity (r/s) Delta 1 (C) Y (an) Velocity (n/s) Delta 1 (C) 

1.7 86i 82.71 3.7 894 79,59 

6.9 909 72. 82 10.0 759 66.85 
bce 72 58.83 19.6 600 44,43 
25.9 $34 31.00 2.2 3€1 22.83 
23.2 305 19. 86 32.4 349 15.28 
3.5 31? 12.33 38.7 30! 9,57 
45.0 184 6.23 $1.3 27? 6.75 
$1.4 426 4,80 76.8 043 3.41 

ARXIAUM VELOCITY (n/s)= 9052 Position of maxinun (an)= 6.85 


MAXIMUM DELTA T (C)= 82.71 = Posstion of maximum (mn)= 1.691 


Cesiong Type Fidei Soar ¢ 
fire Strengih= 0.7% ke 


Probe Location (r/H): 0.26 


1.0.8: 775. 26.1 =a 
DATA FROWN SEI; 1 1031 
limes 1 second 


Y (mm) Delta 1 (C) Y (mm) Delta 1 (C) Y (rm) Delta 1 (C) 
| 19 3.7 AW 6.9 aot 
10.0 “15 13.2 “a 19.6 -.28 
i 25.9 S. 30 27.9 21.69 29.9 20.93 
33.1 18. BP 36.3 Wes 39.5 16.11 
45.8 13.60 51.3 25 52.2 8.72 
77.6 62 


PASIMM DELTA T (C)= 21.69 Position of maxinun (mn)= 27.94 


1.0.8: £75. 26.2 
DATA FROM SCT; 4 10: 4 
Tine: 0.5 minute 


Y (mm) Delta 1 (C) Y (ma) Delta 1 <C) Y (rn) Delta 1 (C) 


Br 48.05 3.7 50.29 6.9 46.94 
10.0 43.12 13,2 35. 99 19.6 77,29 
25.9 18. 46 27.9 21.15 rs i] 18.30 
33.1 13.15 36.3 9.8f 39,5 7,$2 
45.8 5.52 1.3 cere $2.2 2.94 
77.6 -.05 


ARXIMUM OCLIA 1 (C)* $0.29 = Posation of maxinun (mn)= 3.675 


1.0.8: £75.26.3 
DATA FRO SCT: 4 10: 10 
lines 1.0 ninute 


Y (rm) . Delta 1 (0) Y (re) Delta 1 (C) © ¥ (rn) Delta 1 (C) 
Lf 57.89 3.7 68. 90 6.9 5. 83 
10.0 $3.15 13.2 46. 76 19.6 37.3} 
25.9 26.85 27.9 - $44.46 29.9 11.79 
Ee 7.86 %.3 £.£3 39.5 2. 66 
45.8 1.70 51.3 Sc $2.2 1.09 
77.6 23 : 


MAXIM OCLIA T (C= 60.9 Position of maximum (made 3.675 


1.0.8: F7S.26.4 


DATR FROM SCT; 22 (10: 28 
Tines 4.0 ninutes 
Y (mm) Delta 1 (C) Y (nm) Delta J (C) Y (rn) Delta T (C) 
1.2 61.02 3.7 62.30 6.9 $7.56 
10.0 53.61 13.2 47.62 19.6 38.67 
2.9 25,09 rye 21.00 79.3 17.9 
33,1 13.49 36.3 10. 20 39.5 7.41 
45.8 3.92 1.3 4.00 82.2 1.68 
7.6 56 
MAXIMUM OLLTA T (C= 62.3 Position of maximum (an)= 3,675 
1.0.8: F75. 26.5 
DATA FROM SET; 39 10: 43 
Tinee 10.0 ninutes 
Y: (nm) Delta 1 (C) Y (mm) Delta J (C) Y (nn) Delta T (C) 
rae 63.590 3.7 64.07 6.9 $9.04 
10.0 £6.06 13.2 $0.33 19.6 38.77 
75.9 77.18 27.9 21.36 29.9 18.12 
33.) 12, 98 36.3 10.00 39,5 7.05 
45.9 3.50 S13 3,33 7.2 2.03 
7.6 1,02 
MAXIMUM OCLTA 1 (C)* 64,07 Position of maximum (An)= 3.675 
1.0.8: £75. 26.6 
DATA FROM SCI; 51 0: 55 
Tine= 16.0 minutes 
Y (mn) Delta 1 (C) Y (mn) Delta T (f) Y (mn) Delta 1 (C) 
1.7 66.07 3.7 66.04 6.3 61.30 
10.0 57.29 13.2 $0.5? 15,6 39.69 
3.3 27.46 77.9 17.92 2.9 15.20 
33.1 10.80 36.3 7.82 39.5 5.17 
45.8 3.13 $1.3 4.32 £2.2 2.13 
77.6 1.46 


PRXIMUM DELTA 1 (C= 66.07 


Position of maximum (mn)= 


1.691 


B-12 


1.0.8: F7S. 26.7 
DATA FRO SET; 63 = 10: 67 
Tinet 22.0 minutes 


Y (rn) Delta 7 (C) Y (rm) Delta 1 (C) Y (ma) Delta J (C) 


1.7 67.00 3.7 65.84 6.9 60.23 
10.0 $5.87 13.2 49.56 19.6 37. 80 
28.9 27.12 27,9 21,85 23.9 18.58 
33.1 13.64 56.3 10.18 3339 7.14 
45.8 3.49 tas 4.00 See 2.11 
77.6 1.45 


MAXIMUM OCLTA 1 (C)= 67 Position of maximus (mnd=. = 3.691 


1.9.8: F75.26.8 
DATA FROM SET: 75 10: 79 
lines 28.0 minutes 


¥ (m) Delta T (C) ¥ (mm) Delta I (C) ¥ (mm) Delta 1 (C) 
1.? 68.01 3.2 66.21 6.3 60.66 
10.0 56.62 | 13.2 45.75 19.6 33,01 
25.9 26.12 27.9 16.84 29.9 14.12 
33.1 10.21 36.3 8.24 39.5 6.58 
45.8 4.52 51.3 41 $2.2 2.32 
77.6 1.92 


MAXIMUS DELTA T (C)= 68.01 Position of maximum (mn)= 1.651 


1.0.8: F7S. 26.9 
DATR ROA SET; BF 10: 491 
line= 34.0 ninutes 


Y (an) Delta 1 (C) Y (re) Delta 1 (C) ¥ (rn) Delta 1 (C) 
1.7 65. 48 my, 64.86 6.9 $9. 66 
10.0 55. 93 13.2 49.72 to 40.0) 
2.9 29.33 27.9 18.11 29.9 18.76 
33.1 12.0) 36.3 9.5) 3S 7.10 
45.8 4.73 $1.3 $.96 §2.2 3.51 
77.6 2.50 


PAXIMUM DELIA T C)= 66.48 Position of maxinun (mn)= 1.691 


B-13 


Ceiling Type fiberboard 
fire Strength: 0.75 tu 
Probe Location (r/H): 0.26 


1.0.8: F7S. 26.10 
DRTR FROM SET; 1 (10: 6 
Times Stead, State 


Y (rn) Velocity (n/s) Delta 1 (C) Y (rn) Velocity (n/s) Delta 1 (C) 
Lt 81? 65.00 act 817 67.13 
6.3 . 866 61.23 : 10.0 ons 56.56 
Baz 623 $0.10 19.6 555 33.18 
25.9 49 rare re 387 16.75 
23.9 . 38! 14.33 33.1 478 19.89 
36.3 38! 8.66 35.5 390 6.62 
45.8 200 4.40 51.3 38 SH a 
§2.2 213 3.5? 77.6 103 2.63 
PETAR UCLOSTTY (n/sd= 8655 = Position of maxinun (an)= 6.85 


MASI OCLTS T (C= 69 Position of maxinun (en): 1.69 


B-14 


Peiting tase Uiberboard 
fire Strenathe 2.0% 
Probe Location (r/H): 0,5 


1.0.8: 275145 
MATA FROM SCT: 1 10s 1 
Tine= | second 


PRXIPR DELIA 1 (C)* 66.17 


Posilion of maximum (mn)« 3.675 


B-15 


Y (ra) Delta 1 (C) Y (pn) Delta 1 (C) Y (mn) Delta T (C) 
1.7 $) 7 % 6.9 1.20 
10. 1.43 13,7 1.39 19.6 1.50 
2.9 1.59 30.9 71 32.9 -.64 
3.1 7 39,3 -.68 42.5 =. 70 
4A, 9 80 $1.3 1,50 $5.2 -.78 
80.6 Z 
PRXIPUM DILIR 1 (f)= 1.545 Position of naxinun (mn)® 75.9 
1.0.8: 12.5.1 
DAIA FROM SCT; 4 10: 4 
Times 0.5 ninute 
Y (ra) Delta 1 (C) Y (rm) Delta 7 (C) Y (rn) Delta 1 (C) 
ed $6.11 “ie! 62.15 6.9 62.84 
10.0 60. 66 13.2 $5.40 19.6 46.09 
25.9 38.54 30.9 36.34 258 30.12 
3.1 21.31 39.3 15.29 42.5 9.86 
48.8 3.55 $1.3 2.94 55.2 58 
80.6 3 
PAXIMUM DELIA T (C)* 62.89 Position of maximum (an)? 6.85 
1.0.8: £2.5.3 
DATA FROM SCT; 4 10: 16 
lines 1.0 ninule 
Y (ra) Delta 3 (C) Y (pn) Delta 1 (fC) Y (an) Delta 1 (C) 
1.7 61.74 3.7 66.17 6.3 65.22 
10.0 62.95 13.2 £9.07 19.6 2.77 
25.9 44.58 30.3 32.88 72.9 28.83 
3.1 21.12 39.3 18.65 42.5 10.44 
46.6 4.08 $1.3 8.25 $$.2 8 
80.6 -.25 


1.0.8: F2.5.4 
PATE FROM SCT; 22 «10: 28 
Times 4.0 minute 


Y (ra) Delta 1 (C) Y (rn) Delta 7 (C) Y Com) Delta 1 (C) 
? 73.42 3.7 75.34 6.9 73.13 
10.0 1,72 13.2 67.08 19.6 60. 26 
25.9 49.21 30.3 33.38 9 29.13 
3.1 21.48 33.3 15. 36 42.5 9.38 
48.2 3.21 Sted 6.16 55.2 1,37 
80. 6 §2 


ARKIMUR DCLTA 1 (C= 75.34 Position of maximum ‘mn)= 3.675 


1.0.8: F2.5.5 
ORTA FROR SCT; 39 «18: 43 
Tine 10.0 arautes 


Y (nn) Delta 1 <C) Y (res) Ita T (0) Y (em) Delta 1 (C) 
iy 78. 48 3.7 77.84 6.9 73.02 
16.0 69.26 13.2 64.36 19.6 56.74 
25.9 47.82 30.9 34.64 32.9 30.57 
36.1 23, 39 zp Ne 17.67 42.5 10. 88 
48.8 3, 98 a1 63 10.46 B5.2 2.04 
86.6 my 


BRXIME DELIA 1 (C= 76.48 Position of maximur (mn)= 1.68 


1.0.2: 2.5.6 
DATA FROS SCT; S110: 55 
lines 36.0 mnutes 


Y (rm) Delta 1 (C) Y (rm) Delta 1 (C) Y (rm) Delta 1 (C) 
tse 75.71 3.2 74.28 6.9 69.04 
10.0 65.00 13.2 60. C0 19.6 51.2? 
2.9 47.45 30.3 32. 30 32.3 28.32 
3.1 2.22 39.3 17.27 42.5 12.29 
48.8 7.66 1.3 4.0 $5.2 4.21 
80.6 1.64 


PRXIMUM DELIA 1 (C)= 76.71 = Position of maximum (rn)2 1.691 


B-16 


1.0.8: F2.5.7 
DATA FROM SET; 63 10: 67 
Tine® 22.0 minutes 


Y (rr) Delta 1 (C) 


1.? 81, 38 
10.0 66.97 
25.3 47.15 
36.1 20. BE 
48.8 4.86 
80.6 1.99 


Y (rm) Delta T (C) 


La 76. 8C 
13.2 63.8) 
30.9 31.68 
33.3 14. 7C 
53.3 6.92 


PRXIMUP DCLIR | (C)= 81,38 Position of maximum (an)= 1.69 


1.9.8 2.5.8 
DATA FROM Sti; 7% 10: 79 
Times 28.0 minutes 


Y (an) Delta 1 (C) 


Seocecc@cccesecaecereoceocoesce 


ity 78. 76 
10.0 69, 22 
25.9 43.07 
36.1 17z2 
48.8 4,76 
8C.6 2.48 


Y (rm) Delta 1 (C) 


? 76.71 
13.2 64.36 
30.3 Pe ity 
35.3 ye.04 
51.3 9.55 


MAXIMUP DOLIR T (Cd= 76.7 Position of maximus (An) 1.63" 


1.0.8: 2.5.5 
DATA FROM SC); 87 «10: 51 
Tine= 34.0 minutes 


Y (an) Delta  (C) 


1 m4 
10.0 62.16 
25.9 45.29 
36.1 15.54 
48.8 §. 31 
80.6 3.09 


Y (ra) Delta 1 (C) 


eecoe ces cceoceesccces coeeececs 


3.7 69.69 
Tact 58. 41 
30.3 24.05 
33.3 11.42 
+) 6.2? 


UR DCLIA | (C= 71.41 Position of maxiaun (an)= 1.63! 


Y (rn) Delta 1 (C) 


eo ec ewe coeewces coca cecececc 


6.9 72. 86 
19.6 57. 26 
32.9 27.51 
42.5 10.08 
Sse 2.78 


Y (rm) Delta 1 (C) 


6.3 72.16 
19,6 $4.20 
eed ra 
42.5 §. 41 
$5.2 ae 


Y (rm) Delta 1 (C) 


6.9 65.24 
19.6 53.76 
2.9 20. 68 
42.5 8.57 
$3.2 3.% 


Ceiling Type fiberboard 
fire Strength: 2.8 KV 
Probe Location (r/H): 0.5 


1.0.8: F2.5.10 
DATA FROM SET: 1 10: 6 
Tine= Steady State 


Y (ew) Velocity (n’s) Delta T (C) Y (mm) Velocity (m/s) Delta T (C) 


le 585 77.44 3.7 . 606 74.70 
6.9 65? 70.26 10.0 602 67.58 
1ac2 601 63.49 19,6 530 $6.51 
25.9 495 46.04 30.3 391 29.30 
32.9 NZ 25.66 36.1 . 480 19.83 
39.3 . 436 15. 43 42.5 . 488 11.89 
48.8 2399 7.52 $1.3 » 352 7,62 
$5.7 333 4.99 85.6 0.000 2.88 
PAYTMUN UCLOCITY (n/s)= 6568 = Position of maxinun (mn): 6.85 


MAXIMUM OLLIA T (C= 77.44 = Position of maximum (mn) 1.631 


B-18 


eiling Iype fiberboard 
fire Strength: 1.0 
Probe Location (rH): 0.5 


1.0.8: f1.5.1 
DATA FROM SCT; ))= «10: 1 
lines 1.5 second 


Y (nn) Delta I (C) Y (ma) Delta 1 (C) Y (nn) Delta T (C) 
1.7 30.65 3.7 36.2 6.9 38.14 
10.0 37,79 13. 36.59 19.6 33.92 
5.3 27.05 30.9 18. 47 32.3 14057 
3.1 12,322 39.3 10,84 42.5 ae Pet 
48.8 7.18 51.3 5.99 55.2 4.76 
80.6 ol} 


PAXIMIM DELIA 1 (C)= 38.14 © Position of navinun (nn)= 6.85 


1.0.8: F1.5.2 
BAIA FROM SCI: 6 10: 8 
Tine 0.5 ninute 


Y (nm) Delta’ (C1) Y (mn) Delta | (0) Y (ma) Delta I (C) 


in 30.27 3.0 32.46 6.9 31.76 
10.0 31.293 13.2 29.95 19.6 27.38 
25.9 22. 96 30.3 8.34 32.9 6.70 
36.1 4.07 39.3 2.82 42.5 1.06 
48.8 7 $1.3 4.26 $5.2 -.08 
80.6 -13 


PARIPUR OCLIA T (C)* 32.46 Position of maxinun (mn)= 3.675 


1.0.8: 71.5.3 
DAIA FRON SCis 10 10: 16 
lines 1.0 ninute 


Y (rm) Delta 1 (C) Y (rn) Delta 1 (C) Y Gn) Delta 1 (C) 
1.7 %.1? Z.4 38.37 6.9 37.07 
10.0 36.28 13.2 34,36 19.6 31.70 
25.9 26. 76 30.3 18. 60 32.9 13,38 
36.1 9.40 33.3 6. 68 42.5 4.32 
46.8 1.32 $1.3 4.82 $5.2 30 
80.6 01 


PRXIMUN OCLIR 1 (C)= 38.37 Position of maximum (An)® 3.675 


Lew 15.4 
PIA FROM SET; 43-10: $5 
linet 4.0 minutes 


Y (mn) Delta 1 (C) 


eeeccce or reoscococeccoceocoscs 


Ps 43.47 
10.0 42.14 
23.9 30.70 
36.1 11.99 
48.8 2.98 
80.6 40 


Y (rn) Delta 1 <C) 


eeeco ces eweco soe ce cwocscccece 


3.7 45.07 
13.2 39.56 
30.9 17.54 
39.3 9. 32 
51.3 6.49 


MAXIMUS OCLIA 1 (Cd= 45.07 Position of naxinun (mn)= 3,675 


1.0.8: 1.5.5 
OATA FROM SCT; 69 10: 73 
Tine= 10.0 minutes 


Y (rn? Delta 1 (C) 


cece cee cececsoseecooecooeece sco 


Lt 42.12 
10.0 38, 95 
i 28.64 
36.1 ire 
48.8 4.18 
80.6 84 


Y (en) Delta 1 <C) 


LRT 42.44 
13.2 36.60 
30.9 18,99 
39.3 10.87 
$1.3 6.28 


MAXIMUM OCLTR 1 (C)= 42.44 Position of naxiaum (mn)= 3.675 


1.0.8: 1.5.6 
DATA FROM SCT; 81 10: 6S 
Tine= 16.0 minutes 


Y (en) Delta 1 (C) 


822200 ecece se 2eoeseeesoocooescs 


1.? 43,33 
10.0 39,31 
25.9 28.93 
36.1 9.27 
48.8 3.61 
80.6 1.35 


Y (nn) Delta 1 (C) 


eee cece cee oeeocos om cecoesooos= 


asf 43.14 
13.2 37.16 
30.9 13.78 
39,3 a4 
$1.3 6.73 


MAXIMUM DELTA 1 (£)= 43.33 = Position of maxiaun (rm)s 1.651 


B-20 


Y (rn) Delta 1 (C) 


err es eters ne ee coerce esecacsooe 


6.9 43.42 
19.6 3.71 
32.9 15.65 
42.5 6.39 
55.2 1.3 


Y (an) Delta 1 (C) 


6.3 40.54 
19.6 3.94 
32.9 16.90 
42.5 7,90 
$5.2 2.32 


Y (en) Delta 1 (C) 


6.9 40.82 
19.6 34.24 
32.9 11.92 
42.5 §.55 
$5.2 2.4 


HENS ql 
DATA FROM SET; 92 10: 97 
Tinet 22.0 minutes 


Y (rm) Delta 1 (C) Y (ma) Delta 1 (C) Y (rm) Delta 1 (C) 


1.? 46.54 8 46.01 6.9 43.18 
10.0 40. 90 13.2 37.7 19.6 33.40 
28.9 27.85 30.9 18.7 32.9 16.83 
36.1 12.83 39.3 9.52 42.5 2.28 
48.8 4.37 $1.3 5.24 $5.2 2.71 
80.6 1.53 


MAXIMUM DELTA T (C)= 46.54 Position of maxinun (mn)= 1.691 


1.0.8: F1.5.8 
DATA FROM SET; 105 10: 109 
lines 28.0 minutes 


Y (rn) Delta 1 (C) Y (res) Delta T (C) Y (ren) Delta 1 (C) 
1,7 42.32 cr 42.04 6.9 33.25 
10.0 37. 30 13.2 34.82 19.6 30. 86 
£oe3 25.53 30.3 18.24 32.9 13.08 
36.1 9.83 3973 7.61 42.5 5.64 
46.8 3.81 Sted 5.41 $5.2 2.45 
80.6 1.88 


MAXIMUM DCLIA T (C= 42.92 Position of maximum (an)= 1.691 


1.9.8: 71.5.9 
DATA FROM SCT; 117 «10: 121 
lines 34.0 ninutes 


Yim) Delta T (0) Vien) Delta T (0) Yim) Delta T (C) 
1.7 44.49 3.7 2.99 6.9 39.40 
10.0 37.36 13.2 34.88 19.6 318 
5.9 5.47 30.9 15.36 2.9 13.55 
6.1 10.33 39.3 7.95 2.5 5.60 
49.8 1.2 51.3 3.94 5.2 2.22 
80.5 1.88 


PAXIMU DELTA T (C)= 44.49 Position of maxinun (mn)= 1.691 


B-21 


1.0.8: 71.5.10 
PATR TPO StI: | 10: 6 
Times Steady State 


Y (mm) Velocity (n’s) Delta 1 (0) Y (rn) Velocity (n’s) Delta 1 ¢C) 

1.7 497 44.85 3,7 472 43.39 

6.9 S02 39, % 10.0 4$$3 37.93 
13.2 443 38.53 19.6 383 31.52 
5.9 366 26.00 30.9 311 13.30 
32.8 331 11.38 36.1 Ml? 8.71 
39.3 362 6.99 42.5 389 §. 46 
48.8 388 3.62 $1.3 303 §.02 
55.2 320 2.72 80.6 6.000 1.95 

PAYIPA UELOCITY (m/s)= .501S = Position of naximun (mn)* 6.85 


MAXIMUM DELTA 1 (C)= $4.85 = Pesition of maxinun (mn)= 1.691 


B-22 


Ceiling Type Fibe: board 
Fire Strength: 0.75 ku 
Probe Location (r/H): 0.5 


1.0.8: £75.51 
DAIA TRON SET: 1) (10: 1 
Tine 1.5 second 


Y (mn) Delta T (C) Y (mm) Delta 1 (0) Y (rn) Delta 1 (C) 
1.7 26.58 3.7 29.17 6.9 29.48 
10.0 26.79 13.2 26.99 19.6 24.2? 
25.9 20.91 1.4 sell 33.4 06 
1.6 0? 30.8 02 43.0 -.16 
45.3 12 $1.3 3 Sh.7 “15 
81.1 ore 


PAXIPRR DELIA) (O>© 29.48 Position of naxinun (mm) 6.85 


1.0.8: 76.5.2 
MATA FROM SCI: 6 10: 8 
linet 0.5 ninute 


Y (mn) Delta 1 (C) Y (pm) Delta I (C) Y (rn) Delta 1 (C) 
hg 34,57 3,7 36.41 6.9 38. 76 
10.0 34.67 13.2 32.53 19.6 28.77 
28.9 23.87 1.4 16.14 33.4 14.70 
36.6 11,63 39.8 9.24 43.0 6.72 
49.3 3.86 $1.3 3.30 S37 1.90 
61.1 =45 : 


PAXIPLM DCLIA 1 (C)* 36.41 Position of maxinun (mn): 3.675 


1.0.8: (75.5.3 
PATE FPON SET: 10 10: 16 
lines 1.9 minute 


Y (m) Delta 1 <C) Y (rn) Delta 1 (C) Y (mm) Delta 1 (C) 
1.7 31.28 3.7 31.95 6.9 3. 4 
10.0 23.48 13.2 27, 38 19.6 24,17 
2.9 19. 40 31.4 11,5) 33.4 $.79 
36.6 7.44 39.8 5.3? 43.0 3.44 
49,3 1.61 51.3 2.76 $3.7 a) 
81.1 08 


PAXIMD OCLIA T (C)* 31.95 Position of maximum (an)= 3.675 


B-23 


1.0.8: £75.54 
DATA FROM SET; 43 «10: $5 
Tine= 4.0 ninutes 


Y (rn) Delta 1 (C) Y (rn) 
1.7 35.81 3.7 
10.0 33.68 iene 
3.9 24.15 31.4 
36.6 59.65 39.8 
49.3 3.35 $1.3 
81.1 42 


PAXIMU DELTA 1 (C)= 36.19 Positron of maxinun (ma)= 


1.0.8: F75.5.5 
DATA FROM SCT: 69 10: 73 
Tine= 10.0 ninutes 


Y (mm) Delta 1 <C) Y (rm) 
(en 36.73 32 
10.0 33.53 13.2 
25.9 24,18 1.4 
36.6 8.92 39.8 
43,3 2.71 phe 
81.1 §] 


MAXIMUM DELIA 1 (C)= 36.73 Position of maxinun (mn)= 


1.0.8: F75.5.6 
DATA FROM SCT; 81 70: 85 
Tines 16.0 minutes 


¥ (ra) Delta T (C) Y (rn) 
1.? 3.23 3.7 
10.0 31.27 13.2 
z.9 23.20 31.4 
36.6 10.3? 33.8 
49.3 3.69 51.3 
81.1 79 


PRXIMUM DELIA T (Cy* 35.23 = Position of maximum (an)= 


3.675 


Delta | (C) 


1.691 


Delta 1 (C) 


1.691 


34.5) 
29.18 
14.7? 


8.22 
4.00 


B-24 


Y (wn) 


6.9 
19.6 
33.4 
43.0 
55.7 


Delta 1 (0) 


Delta 1 (C) 


Delta 1 (C) 


32.30 
2.60 
13.21 
6.16 | 
1.84 


3.0.8: F75.5.7 
ORTR FROS SET; 93. 10: 97 
Times 22.0 minutes 


Y Cem! Delta T (C) Y (me) Delta 1 (C) Y (nm) Delta | (C) 
1,? 36.34 : 3.7 3.55 6.9 33.1) 
10.0 31.66 13.2 23.26 19.6 2. 97 
25.9 20. 68 3.4 16. 34 LF 14.87 
36.6 11.53 38.8 9.3) 42.0 6.59 
49.3 3.8? $1.3 3.7 $5.2 bach 
81.1 3 


PAYIM DELTA T (C= 36.34 = Position of maxieun (ands 1,691 


1.0.%: 75.5.8 
DATA FRO SET; 105 10: 105 
Time: 28.0 minutes 


¥ (om) Delta T (0) (nn) Geits 1 (0) Y (me) Delia 1 (C) 
it 34.52 are 34,09 6.9 31.88 
10.0 30.10 13.2 27. % 19.6 25.04 
25.9 20.95 31.4 15.04 33.4 13242 
36.6 28. 86 33.8 8.33 42,0 6. 38 
49.3 3,83 $1.3 3,36 55.7 as 
gt.) 1.10 


MAXIMUM OCLIA 1 (C)= 34.92  Positaorn of maximum <me)= 1.69! 


1.0.9: 75.5.3 
DATA FRO SET: 117 =O: 121 
Tine= 34.0 minutes 


Y (rn) Delta 1 (C) Y (pn) Delta 1 (C) Y (pm) Delta | (C) 
ue 77.33 : 3.7 36. 70 6.9 34.16 
10.0 32.6? Tse 30.56 19.6 2. 78 
25.9 20. 66 3.4 18.68 33.4 14.10 
36.6 100. 70 33.8 8.75 43.0 6.46 
49.3 3,87 sts3 3.12 Se 2.14 
81.1 1.03 


RYT DELTA T (C)= 37.33 © Position of maximum (an)= 1.651 


B-25 


Ceiling Type Fiber boar d 
Fire Strength- 0.75 fv 
Probe Location (r/M): 8.5 


1.0.8: £75.5.10 
DRIA FROM SCT: 1 «TO: 6 
Tine Steady State 


Y (mm) Velocity (n/s) Delta I (C) Y (mn) Velocity (m/s) Delta T (C) 

17 394 35.98 3.7 405 34.85 

6.9 440 32.24 10.0 414 30.67 
13.2 409 28.57 19.6 352 2.71 
26.9 329 21.60 31.4 250 15.48 
33.4 . 305 13.93 36.6 0.000 95.60 
32.8 297 9.05 43.0 303 6.91 
49.3 295 3.85 $1.3 257 é 4.35 

t7 27) 2.2? B!.1 0.000 1.16 

FAY IMR VELOCITY (a/s)= 4398 = Positinn of mayimun (me): 6.85 


MASIMUM OCLIA T (CL) 35.98 Position of maximum (an)= 1,691 


B-26 


Ceiling Type fiberboard 
Fire Strength= 2.0 @ 
Probe Location (r/H): 0.75 


1.0.8 F2.78.1 
DATA FROR SET; 1 10: 1 
Tines 1.5 second 


Y Ge) BeltaT (C) - Y (rn) Delta 1 (C) Y (rm) Belta 1 (C) 


1.7 29.47 3.? 36.20 6.9 38.28 
10.0 38.57 13.2 36.51 19.6 34. 66 
28.9 30.89 33.4 21.80 3.4 20.54 
6 0Cti(‘i‘«éi WS 41.8 16.45 "45.0 13.30 
51.3 10.17 51.3 14.97 «ST? 2.08 
65.4 4.0) 67.4 3.60 70.6 By 
73.8 3.00 : 7.0 2.92 83.1 rye 
83.3 3.04 89.7 2.68 5.1 ere 


MAXIMUM OELTA T (C)= 38.87 Position of maxinun (an)= 10.03 


1.0.8: F2.75.2 
DATP FROM SET; 6 10: 8 
Tine= 0.5 ainute 


Y (rm) Delta 1 (C) Y (mm) Delta 1 (C) Y (nn) Delta 1 (C) 
tg 33. 48 ay 39.95 6.9 42.43 
10.0 42.63 13.2 40. 76 19.6 38.71 
25.9 38.82 33.4 32.38 35.4 30.55 
3.6 26. 31 41.8 23.94 45.0 19.99 
$1.3 12.84 51.3 12.12 57.7 6.72 
65.4 2.16 67.4 1.54 70.6 SI 
73.8 36 7.0 19 83.1 0S 
83.3 19 89.7 19 8.1 17 


PAXIALM DELIA T (C)= 42.63 Position of maxinun (mn)= 10.03 


B-27 


1.0.8: £2. 75.3 
DATA FROM SET; 10 10: 16 
Tine= 1.0 ninute 


¥ (mm) Delta T (C) Y (rm) Belta 1 (C) Y (rn) Delta 1 (C) 

1.7 32.78 3.7 37.98 6.9 40.11 
10.0 40.63 13.2 39.44 19.6 37.67 
2.90. 35.40 33.4 29.99 35.4 28.04 
38.6 23.90 41.8 19.97 45.0 14.72 
51.3 7.77 $1.3 11.84 57.7 3.35 
65.4 1,51 67.4 1.2 70.6 59 
73.8 58 77.0 "1 83.1 16 
83,3 39 89.7 40 115.) 34 


PRXIMUM OCLIA 1 (C)= 40.63 Position of maximum (an)= 10.03 


J.0.%: £2.75.4 
DoTe FROM SET: 43 10: $5 
Tine: 4,0 ninutes 


Y (rm) Delta 1 (C) Y (rn) Delta 1 (C) Y (ra) Delta 1 (C) 

(vi 35.79 abe 44.45 6.9 45.94 
10.0 46.02 13,2 44.69 19.6 43.40 
re | 40.26 33.4 31.06 38.4 29,22 
38.6 25.56 41.8 dea! 45.0 17.96 
$1.3 11.15 aed 17.65 $7? 6.05 
65.4 2.49 a4 2.24 70.6 1.67 
73.8 15% 77.0 1.30 83.1 0 
§3.3 1,18 89.7 1213 115.1 1.08 


MAXIMUM OCLTA T (C)= 46.02 Position of maximum (nn)= 10.03 


B-28 


1.0.8: 2.76.5 
DATA FROM Stl; 69 10: 73 
Times 10.0 ainutes 


Y (rn) Delte 1 (C) Y (rn) Delta 1 (C) Y (ra) Delta 1 <C) 
1.7 48.30 3.7 47.70 6.9 47.07 
10.0 45.51 13.2 42.81 19.6 40.57 
25.3 3.57 33.4 He 3.4 29.30 
3.6 25.23 1.8 22.16 5.0 18.19 
51.3 11.01 $1.3 16.94 7 yal 
65.4 3. 36 67.4 3.04 70.6 case 
73.8 2.25 7.8 2.06 ee! 1.4 
83.3 1.71 85.7 ris 15.1 1.57 


PRAIMUR DELIA 1 (C)= 47.7 Positior of maximum (pn)= 3.675 


10 8:62.75. 
PATA FROM SET; 6: 10: 8S 
Time= 16.0 minutes 


Y (ra) Delta 1 <C) - Y (mn) Delta T (0) Y (rm) Delta 1 (C) 
1,? 48. 30 at 49.97 6.9 49.13 
10.0 48.03 13.2 45.67 19.6 42. 6? 
25.9 37.71 33.4 28.99 35.4 26.60 
38. 2Z. bf 41.8 19,6) ba 16.47 
$1.3 11.4€ $1.3 13.83 Stet 7.44 
65.4 3.66 67.4 e233 70.6 2.62 
73.8 ieee 7.0 2.27 83.1 1.70 
83.3 2.03 68.7 2.12 m5.) 1.84 


PRXIMUP DELTA 1 (C)= 49.97 Positior of maxinun (an)= 3.675 


B-29 


1.0.8: F2, 78.7 
DATE FROM SET; 93 10: 9? 
Tine 22.0 minutes 


Y (re) Delta 1 (C) Y (ne) Delta 1 (C) Y (re) Delta 1 (C) © 
1.7 49.45 ? $0.4 6.9 48. 44 
10.0 46,80 13.2 44.74 19.6 41.98 
25.9 7.91 33.4 28. 32 33.4 26.08 
38.6 21.75 1.8 16.04 5.0 14.04 
51.3 ? ‘3 10.95 $7.7 4.43 
65.4 2.90 67.4 th, 20.6 2.36 
73.8 2.26 77.0 ise 82.1 2,06 
83.3 2.04 85.7 Ee)9 15.1 1,98 


MAXIM DELTA T (C)= $0.41 Position of maximum -(an)= 3.675 


1.0.8: F2. 75.8 
DATA FROM SCT; 10S 10: 109 
Tine 28.6 minutes 


Y (om) Delta 1 (C) Y (am) Delta 1 (C) Y (rm) Delta I (C) 
De, 47.35 3,7 tie9s 6.3 46.12 
10.0 44,92 13.2 43.15 19.6 40,83 
25.9 7.50 Cee ry the 3.4 27.74 
30.6 24.0) 1.8 20. 44 45.0 16.52 
51.3 12.06 $1.3 13.04 S7.7 8.65 
65.4 3.55 67.4 3, 38 70.6 2, 88 
73.8 2.58 77.0 2.51 83.1 2.64 
83.3 2.19 85.7 2.38 115.1 2.01 


PAXIME OCLIA T (C)= 47.95 Position of naxinun (neds 3.675 


B-30 


1.0.8: F2.75.3 
DRIA FROM SET; 11? = T0: 121 
Tines 34.0 minutes 


Y (mm) Delta 1 (C) Y (rm) Delta 1 (€) Y (rm) Delta 1 (C) 
1.? 51.82 ar 52.3? 6.9 50.99 
10.0 49.53 13.2 47.18 19.6 44.62 
28.9 40.63 33.4 ce.19 33.4 25. 86 
38.6 21.62 41.8 17.90 45.0 14.08 
$1.3 8.64 13 13.08 57.7 5.18 
65.4 3,27 67.4 3. 01 70.6 2.84 
73.8 2.39 77.0 2.42 83.1 2.27 
83.3 2.15 89.7 : 2.44 115.1 2.01 


PRXIMUM DELTA 1 (C)* $2.37 Position of maximum (mn)= 3,675 


1.0.8: 2.75.10 
PAIR FROM SEI: 1 «10: 6 
linet Steady State 


Y (rm) Velocity (n/s) Delta 1 (() Y (en) Velocity (m/s) Oelta 1 (C) 
1.7 370 48.56 3.7 395 48.95 
6.9 459 17.29 10.0 429 46.07 

13.2 445 43,92 19.6 415 41.00 
25.9 9 36, 94 33,4 289 25.28 
38.4 302 28.06 38.6 333 24.19 
41.8 326 20.58 48.0 317 16. 76 

$1.3 32? 1.10 $1.3 322 12.93 
i 318 7.00 65.4 22e6 3.44 

67.4 200 3.27 70.6 189 2.86 

73.8 Oe 2. 66 77.0 103 2.6? 

83.) 218 3.04 83.3 062 2.39 
89.7 099 2.59 118.1 0.800 2.29 

PAXITAR VELOCITY (n/se ©4588 = Position of maxinun (made 6.95 


MAXIMUM OCLIA T (C)* 98.95 Position of nsrinun (rn): 3,675 


B-31 


Ceiling Type fiberboard 
Fire Strength= 1.0 KV 
Prabe Location (r/H): 9.75 


1.0.8: 71.75.1 
DATA FROM SET: 1 = 10: 1 
Jine= 1.5 second 


Y (mn) Delta 7 (C) Y (rm) Delta 1 <C) Y (mm) Delta 1 (C) 

1.7 17.29 3.0 22. 36 6.9 24.32 
10.0 25.44 13.2 24.08 19.6 2.8? 
ra 19.47 32.7 ia 34.7 10. 32 
5ta9 9.2? : 41.0 8. 82 ua et 7.95 
$0.5 6.91 ot. 6.72 56.3 $.75 
63.2 5.47 65.2 4.88 68.3 3,33 
71.5 3.32 fiat 2.61 81.0 2.22 
82.3 3.75 67.4 1.75 112.8 07 


MAXIMUM DELTA 1 (C)= 25.944 Position of maxinun (mn)® 10.03 


1.0.8: £1.75.2 
DATA FROM SCT; & 10: 8B 
Tine= 0.5 minute 


Y (an) Delta | (0) Y (rn) Delta 1 (C) Y (an) Delta T (C) 
1.7 20.58 3,7 24.51 6.9 27.19 
10.0 77.48 13.2 26.15 19.6 2.03 
75.9 23.12 32.7 17.22 347 16.06 
37.9 13.54 41.0 11.50 44.2 8.72 
50.5 5.36 $1.3 6.57 56.9 2.18 
63.2 2.14 65.2 1.52 68.3 80 
71.5 52 74.7 13 81.0 03 
82.3 -.27 87.4 14 112.8 15 


PAXINUN DELIA T (C= 27.48 Position of maxinun (nn)= 10.03 


B-32 


1.0.8: 1.75.3 
DATA FROM SEI; 10 0: 16 
Tine? 1.0 minute 


Y (mm) Delta 1 (0) Y (mn) Delta 1 (C) ¥ (rn) Delta 1 (C) 


1.7 22.59 a7 26.81 6.8 2B. 74 
10.0 29. 00 13.2 27. 82 19.6 26.55 
25.9 23.99 32.7 14.93 34.7 14.32 
37.3 12.79 41.0 11,55 44.2 9.52 
$0.5 6.09 $1.3 10.33 56.9 2.95 
63.2 4 65.2 16 68.3 4 
71.5 Ml 24.7 23 81.0 24 

Zed “sla 87.4 36 112.8 035 


ARXIMUM DELTA T (C= 29 Position of maximun (an)* 10.03 


1.0.8: F1.75.4 
ATE FROM SET: 43-10: 8S 
Times 4.0 ninutes 


Y (em) Delta T (C) Y (mm) Delta 1 (C) Y (rm) Delta 1 (fC) 


Sock 26. 40 3.2 30.03 6.9 31.25 
10.8 31.18 a3,2 30.05 19.6 2.31 
28.9 25. 84 32.7 18. 8C 34.7 17.82 
7.9 18.77 41.0 14.00 44.2 11.45 
50.5 7.56 $1.3 10.74 $6.9 3.88 
63.2 1.98 65.2 1,73 68.3 1.22 
71.5 1.02 14.7 74 81.0 60 
82.3 2 87.4 72 112.8 65 


ARXIMUN DELTA T (C)= 31.25 Position of maximum (an)= 6.85 


B-33 


1.0.8: 71.75.5 
GAIA FRON SET; 69 10: 73 
Tines 10.0 minutes 


Y (nn) Delta T (C) Y (nm) Deita T (C) Y (pw) Delta 1 (Cf) 


1.7 28. 93 3.7 31.54 6.9 2.0 
10.0 31.76 13.2 30.29 19.6 28.30 
25.5 26.31 32.7 16.11 34.7 15.24 
37.9 13.26 41.0 11.54 44.2 9.61 
50.5 6.94 $1.3 16.92 $6.9 4,30 
63.2 2.22 65. 1.94 68.3 1.41 
71.5 1.28 74.7 1.12 81.0 50 
82.3 54 7.4 1.0C 112.8 62 


PRXIMUM DELTA 1 (C)= 32.01 Position ef maximur (mn)= 6.8° 


1.0.8: F1.75.6 
DATA FROM SET; 81 TQ: 8 
Tine= 16.0 minutes 


Y (mm) Delta 1 (C) Y (rm) Delta | (C) Y (rm) Delta T (C) 
12 31.34 3.7 33.62 6.9 33,82 
10.9 32.69 13.2 36.78 19,6 28.59 
25.9 75.76 32.7 17. 8€ 34.7 17.14 
37.9 18.52 41.0 Ne 44.2 W477 
$0.5 7.84 SLB 10.92 $6.9 4.34 
63.2 2.87 65.2 2.43 68.3 1.73 
71.5 1.36 74.7 1.10 81.0 90 
82.3 7S 87.4 1,02 112.8 89 


ARXIMUM DELTA T (C)= 33.62 Pesition of maximum (an)= 3.675 


B-34 


1.0.8: F1,75.7 
DATA FROM SET; 93 10: 97 
Tine* 22.0 minutes 


Y (an) Delta 1 «C) Y (rn) Gelta 1 (0) Y (rm) Delta 1 (C) 

Lf 30. 33 3.7 31.8? 6.9 31.40 
10.9 30.91 13.2 25.69 19.6 77.57 
25.3 24.35 32.7 14,6? i 13.55 
37.9 11,82 41.0 16.13 44.2 8.47 
$0.5 8.53 $1.3 §.51 $6.3 3.48 
63.2 2.25 65.2 1.96 68.3 1.58 
71.5 1, i Ch 1.38 81.0 1.18 
82.3 8 87.4 1,32 112.8 1.11 


ARAIMUM QELTIA.T (C= 31.87 Position of maxinur (nn)= 3.675 


1.0.9: F1.75.8 
DATA FROM SET; 105 «10: 108 
- Times 28.0 ninutes 


Y (mm) Delta 1 (C) Y (me) Gelta 1 (C) Y (pn) Delta 1 (C) 

1.7 31.70 3.7 33,45 6.9 32.8? 
10.0 31.50 13; 23.87 19.6 papye 
25.9 23.98 tap 16.56 34.7 15.5? 
7.3 13.69 41.0 z.15 44.2 10. 26 
$0.5 7.02 S1.3 §. 75 56.9 4.00 
63.2 ines 65.2 1.89 68.3 1.70 
71.5 1.66 74.7 1,59 81.0 1.42 
82.3 1.11 87.4 1.56 112.8 1.26 


ARKIN DELTA T (C= 33.45 = Position of maxinun (mn): 3.675 


B-35 


1.0.8: 1.75.9 
DATA FROM SET; 117 TO: 121 
lines 34.0 minutes 


Y (mm) Delta 1 <C) Y (mn) Delta 1 (C) Y (em) Delta 1 (C) 

1g 31.28 3.7 32.65 6.9 32.17 
10.0 31.38 13.2 25.97 19.6 77.55 
78.9 24.69 32.7 15.80 34.7 14.56 
37.9 13.11 41.9 1.71 44.2 9.74 
50.5 6.23 $1.3 10.5 56.9 3.82 
63.2 2.04 65.2 1.9 68.3 1.74 
Meh 1.68 74.7 1.61 81.0 137 
82.3 1.30 67.4 1.51 112.8 1.24 


PRXIMUM DELTA T (C)= 32.69 Position of maximum (nn)= 3.675 
nnn nnn aaa eT 


1.0.8: F1.75.10 
DATA FPOM SET: 1 10: 6 
lines Steady State 


Y (rm) Velocity (a/s) Delta T (C) Y (nm) Velocity (m/s) Delta J (C) 
1.7 289 31.69 3.7 310 33.05 
6.9 372 32.34 10.0 354 31.5] 

13.2 368 29.80 19.6 334 27.59 
25.9 313 24.94 32.7 226 18.11 
34.7 230 16.38 37.9 249 14.73 
1.0 23! 12.83 44.2 237 10.40 
$0.5 238 6.93 $1.3 2 9.97 
56.9 223 4,33 63.2 180 2.38 
65.2 175 2.27 68.3 130 1.97 
71.5 071 1.85 74.7 083 1.77 
81.0 068 1.55 62.3 160 4.42 
87.4 071 1.72 112.8 045 1.47 
MAXIMUM VELOCITY (n/s)= 3723 ~—- Position of maxinun (nn)= 6.85 


MAXIMUM DELTA T (C= 33.05 Position of maxinun (mn) 3.675 


B-36 


Ceiling Type fiberboard 
Fire Strength= 0.75 © 
Probe Location (r/H): 6.75 


1.0.8: F%5..15.! 
DATA FRON SCT; 1 TO: 1 
Tines 1.5 second 


Y (an? Delta 1 (0) Y (mm) feita 1 ¢f) . Y (an) Delte 1 (C) 

1.9 9.03 5.9 Fees 7.1 14.69 
1€.3 16.59 13.5 1€.34 19.8 14.96 
26.2 13.66 33.0 13.5¢ 3.0 13,25 

2 1s 1.3 12.6? 44.5 13.69 
$8.9 11.62 $1.6 9.62 7.2 16.79 
64.7 1.68 66.7 1.62 69.9 1.26 
73.0 1.08 76.2 66 82.6 10 
82.6 4,25 8.9 3 114.3 28 

PRXIMS OCLIA T (Cd© 16.58 = Position of maximun “me )= 19.28 


1.0.38: F75. 75.2 
DATA FRO STI; 6 «10: 8 
Times 0.5 minute 


Y (mm) Delta 7 (C) Y (ome) Delta 1 (C) Y (om) Deita t (C) 
19 18.38 3.9 22.35 7.4 24.01 
10.3 24.58 13.5 23.83 19.8 2.22 
26.2 19. 98 33.0 16.13 33.0 18.21 
36.2 13.11 41.3 1.71 44,5 9.45 
$0.9 6.1% $1.6 6.1 572 3.34 
64.7 6? 6E.7 M6 65.9 C2 
73.0 09 76.2 -.09 82.6 -. 05 
62.6 -.30 88.9 -.0? 114.3 -.02 


PRX DCLIA 7 (C)= 24.58 Position of maximum (mn)= 10.26 


B-37 


1.0.8: 775. 75.3 
DATE FROM SCT; 10 10: 16 
Tine= 1.0 minute 


Y (mn) Delta 1 (C) Y (rer) Delta 1 (f) Y (rm) Delta 7 (C) 

1.§ 16.71 3.9 22.37 7.1 24.33 
10.3 24.71 iso 23. 56 19.8 Z.e9 
26.2 20.64 33.0 14.08 3.0 13.55 

st 12.24 1.30 rh. t5 44.5 9.3} 
$0.5 6. 49 $1.6 6, 9€ 57.2 3,2 
64.7 1,45 bt.7 1.2¢ Sw 65 
73.0 56 76.2 ao 82.6 aaa! 
82. 6 ab 86.3 13 134.3 18 


PAYING DELTA T (C= 24.71 © Position of maximue (mn)= 10.28 


t.0.8: F7S. 75.4 
DATE FRO SET; 43 = 10: $5 
Tine= 4.0 minutes 


Y (an) Delta 7 <0) Y (om) Delta 7 (0) Y (am) felts 1 (0) 

1.5 20.80 a 23.83 7.1 25.03 
10,3 25.26 13,5 24.46 19.8 23.15 
26.2 26.97 33.0 15.9 35.0 iSaa 
38.2 13,73 1,3 12.66 | 44.5 10.5) 
50.5 8.01 $1.6 6.05 $7.2 4,93 
64.7 1.22 66.7 1.14 65.9 76 
73.0 81 76.2 66 2.6 66 
2.6 14 88.9 6? 14,3 63 


PAYTMUN DELTA T (C= 25.26  Positior of maximum (an)= 10.28 


B-38 


1.0.8: 75, 75.5 
DATA FROM SET: 69 10: 73 
Tines 10.0 ainutes 


Y (rn) Delta 1 (C) Y (ret) Delta 1 <C) Y (rn) Delta 1 (C) 

t.3 22.99 309 25. 46 ta 26. 21 
10.3 26.21 13.5 25.19 : 19.8 24.03 
26.2 21.55 33.0 17.34 35.0 16. 49 

ie 14.93 no 13,66 RE 1.6% 
50.9 7.68 $1.6 €.73 $7.2 4.35 
64.7? 1.4 66.7 1,46 65.3 1.18 
73.0 T2459 76.2 ak) 82.6 % 
82. 6 at 88.9 Me, 14,3 26 


MAXIMUM DCLIA 1 (C)= 26.21 = Position of maxiaun (mm)= 10.26 


[.0.8: £75. 75.6 
DATA FROM SET; Bt 10: 8S 
lines 16.0 minutes 


Y (em) Delta 1 (C) Y (rm) Delta | (0) Y (ren? felta 1 (0) 

1.9 23.22 3,8 25.07 te 28.28 
10.3 24. 8G 13,5 23.64 19.8 2. 32 

2 2.91 33.0 16.97 3.0 16. 36 
36.2 14,65 41.3 13.03 44.5 rat! 
50.9 7.76 $1.6 11033 57.2 {.7 
64.7 1.89 66.7 1.68 65.9 1.18 
73.0 1.11 46.2 98 82.6 88 
82.6 2 88.9 2 114.3 85 


PAXIMUP DELTA 1 (C)= 26.28 Position of maximum (mn)= ha 


B-39 


1.0.8: F725. 75.7 
DATA FROM SET; 93 
Tine= 22.0 ninutes 


36.2 
$9.9 
64.7 
73.0 


TO: 97 

Delta T <C) Y (rn? 
25.14 3.3 

26.6? 13.5 

21.23 33.0 

13.64 a3 

8.47 51.6 

1.22 66.7? 

1.06 76.2 

" 88.3 


82.6 


MAXIMS DELTA T (C= 27.2 


1.0.8: 77S. 75.8 
DATA FROM SET; 105 
Tine= 28.0 minutes 


Position of maximum (an)= 


10: 108 

Delta T (C) Y (oe) 
25.44 3.9 
26.37 13.5 
21.75 R.0 
13,9? "1.3 

8.76 $1.6 

1.71 66.7 

1.34 76.2 

5 88.9 


TMUN DELTA T (C)= 27.26 


Position of maxinun (nn)= 


Delta I (fC) 


4.1 


Delta 7 (f) 


3.926 


B-40 


Y (ra) 


Y (rn) 


7.1 
19.8 
5.0 
44.5 
$7.2 
69.9 
82.6 

14,3 


Delta 1 <C) 


Delta | <C) 


26.97 
23,29 
18.3 
n.? 
5.59 
1.38 
1.12 
1.07 


1.0.8: £75. 75.3 
DATA FROM SCT; WW? -WOs It 
Tines 34.0 ninutes 


Y (nm) Delta 1 (C) Y (me) Delta 1 (C) Y (ma) Delta 1 (C) 
1.9 24.87 a9 26. 32 7.1 25.85 
10.3 24.94 13.5 23.56 19.8 21.98 
26.2 20. 39 33.0 17,18 33.0 16, 30 
36.2 14.53 "1.3 13.00 44.5 11.00 
50.9 8.02 51.6 §.59 57.2 5.37 
64.7 1,69 66.7 1,68 69.9 1.38 
73.0 1.29 76.2 Mz 82 1.09 
82.6 1,06 88.3 1.1? 114.3 1,04 


PAXIMUM OCLIA T (C= 26.32 = Position of maximum (mn)= 3.525 


1.0.8: 75.75.10 
PATA FROM SET; 1 10: 6 
Time: Steady State 


Y (mm) Welocity (m/s) Delta 7 (0) Y (rm) Velocity (a/s) Delta 1 (C) 
1.5 233 24.24 3,4 243 25.56 
fa 302 25033 10.3 237 24,77 

13.5 315 23.57 19.8 280 22.07 

26.2 257 20.24 32.0 190 17,29 

35.0 19? 16.52 38.2 23 14.58 

41.3 198 13.80 44.5 »206 12.20 

$0.3 1% 9.14 51.6 194 8.91 

$7.2 200 5.94 64.7 177 1.61 

66.7 169 1,58 63.9 063 1,31 

73.0 053 1.30 6.2 058 1.26 

82.6 053 1.40 82.6 025 $1 

86.9 060 1.20 14.3 049 1.08 

PRYIMO VELOCITY (m/s)= 3145 ~~ Position of maximum (mn)= 13.45 


MAXIMUM DCLTA 1 (C= 25.56 Position of maximum (mnie 2,925 


B-41 


Ceiling Type Fiherhoard 
Fire Strength= 2.0 
Probe Location (r/H): 1.0 


1.0.8: £2.1.1 
MATA FROM SCT; 1 0:1 
Tine 1.5 second 


Y (wa) Delta 1 (C) Y Can) Delta T (C) Y (om) Delta T (C) 


1.7 23.81 ? 31.2 6.9 36.25 
10.0 37.69 13.2 35.96 19.6 32. 41 
5.9 29.49 32,9 26.92 34.9 26.26 
38,1 25.23 41.3 24.6? 445 23.57 
50.8 20.44 51.3 14.75 57.2 13.72 
60.7 6.14 62.7 5.0 65.8 3,59 
69.0 3.16 72.2 2.53 78.5 1.65 
82.6 2.52 81,9 1.08 110.3 eae 


MAMIMIM OCLIA T (C)= 37.69 Position of mavimun (mm)= 10.03 


LGt A 
ATA FROM SET: & TMs B 
Timez 0.5 minute 


Y (om) Delta I (C) Y (ees) Delta T (C> Y (rm) Delta T (C) 

ae 24.90 a7 30.49 6.9 34.00 
10.0 34,92 13.2 34,03 19.6 , 32.67 
25.9 29.45 32.9 27.53 34,9 26.16 
38,1 23.20 N.3 20. 32 44,5 16.6? 
50.8 10.09 $1.3 15.75 $7.2 oeak 
60.7 6.23 62.7 oN 65.8 3.49 
69.0 2:3) 72.2 1,1? 78.5 32 
02.6 4 81.9 04 110.3 -,02 


MAXIMUM DELIA 1 <C)= 34.92 Position of maxinun (mn)= 10.03 


B-42 


1.0.8 2.1.3 
DATA FRON SET; 10 10: 16 
Tine= 1,0 minute 


Y (rm) Delta 1 ¢C) Y (re) Delta T (C) Y (rm) Delta T (C) 

bal 25. 33 Bet 30.21 6.9 32.87 
10.0 33, 36 13.2 32. 47 19.6 31.10 
25.9 28. 40 32.9 29.03 2 27.64 
38.1 24.76 41.3 22. 47 44.5 19.24 
50.8 12. 26 sik 14.65 $7.2 71 
60.7 3.69 62.7 2. 96 65.8 1.66 
69.0 1.01 qa? $1 78.5 23 
82.6 24 84.9 18 110.3 13 


AARIMUM DELTA T (C)= 33.36 Position of maxinun (mn)= 10.03 


1.0.8: 2.1.4 
DATA FROM SET; 43 «10: $5 
Tine= 4.0 minutes 


Y (rm) Delta 7 (C) Y (rma) Delta T (C) ¥ (na) Delta 1 (C) 

1.7 31.59 3.7 35.98 6.9 38.25 
10.0 38.69 ie 37,39 19.6 34.98 
25.9 31.88 dena 29.97 34.9 28.25 
36.1 25.65 41.3 23.10 44.5 19.85 
50.8 13.69 51.3 14.99 SieZ 8.76 
60.7 2.75 62.7 2.41 65.8 1.72 
69.0 1.81 22.2 1.22 78.5 9? 
82.6 20 84.9 7? 110.3 $9 


MAXIMUM OCLTA T (C)= 38.69 Position of maxinun (mn)= 10.03 


B-43 


1.0.8: F2.1.5 
OATA FROM SCT; 69 10: 73 
Tines 10.0 minutes 


Y (nm) Delta T (C) Y (em) Delta T (C) Y (nm) Delta T (C) 

1.7 35.51 3.7 38.46 6.9 39.19 
10.0 38.78 13.2 37.01 19.6 34.47 
2.9 31.40 32.9 30. 26 34.9 28.80 
36.1 25.73 3 23.15 44.5 19.81 
$0.8 12.88 51.3 16.66 57.2 7.41 
60.7 3.92 62.? 3,35 65.8 2.28 
69.0 1.88 72.2 1.58 78.5 1,23 
82.6 1.44 84.9 Tz 110.3 90 


MAXIMUM DELTA T (C)= 39.19 Position of maxinun (mm)= 6.85 


1.0.8: 2.1.6 
DATA FROM SET: 81 © FO: 85 
Tine= 16.0 minutes 


Y (rm) Delta 1 (C) Y (tet) Delta I (C) Y (mm) Delta 1 <C) 


ket 36. 30 3.7 38.74 6.9 39.34 
10.0 39.03 13.2 37.67 19.6 35.08 
25.9 32.97 32.9 29.61 34.9 28. 40 
38.1 26.14 41.3 24.16 $455 21.65 
50.8 18.92 51.3 15.34 57.2 10.38 
60.7 5.01 62.? 4.33 65.8 3.06 
69.0 2.42 cere 1.80 78.5 1.44 
92.6 1.98 84.9 1.46 110.3 1.13 


PAXIMUM DELTA T (C)2 39.34 Position of naxinun (mn)= 6.85 


B-44 


1.0.8: 2.1.7 
DATA FROM SCT; 93 10: 97 
Times 22.0 ninutes 


Y (rm) Delta 1 (C) Y (rm) Delta T (C) Y (rm) Delta 1 (C) 

tet 37.67 3.7 39.51 6.9 39.17 
10.0 37. 86 13.2 38.67 19.6 32.91 
25.9 30.51 32.9 27.11 34.9 25. 96 
38.1 23.20 11.3 21.03 44.5 18.63 
$0.8 13, 36 $1.3 13.71 $7.2 9.12 
60.7 5.05 62.7 4.4? 65.8 3.10 
69.0 ian 22.2 2.08 78.5 1.74 
82.6 2.41 84.9 1.73 110.3 1.43 


MAXIMUM DELIA 1 (C)= 39.81 Position of maxinun (ma)= 3.675 


1.0.8 f2.1.8 
OATA FROM SET; 105 10: 109 
lime. 28.0 ninutes 


Y (ma) Delta T (C) Y (ren) Delta T (C) Y (rm) Delta T (C) 

12 37.3? J. 38.84 6.9 38.27 
10.0 37.33 13,2 38.92 19.6 3.28 
25.9 30.9? 32.9 24.55 34.9 23.41 
38.1 20.93 41.3 18. 78 44.5 16. 32 
50.8 11.61 $1.3 18.97 57.2 7.64 
60.7 195 62.7 4.48 65.8 3.50 
65.0 2.84 72.2 2.39 78.5 1.98 
82.6 2.2 84.9 2.04 110.3 1.77 


MAXIMUM DELTA 1 (£)= 38.84 Position of maximum (nn)= 3.675 


B-45 


1.0.8: 2.1.9 
DATA FROM SET: 117 ©6102 121 
Time: 34.0 minutes 


Y (ma) Delta 1 (C) Y (rm) Delta T (C) Y (nn) Delta 1 (C) 

1.7 40.99 3.7 43.2? 6.9 43.31 
10.0 42.14 13,2 40.00 19.6 36.88 
25.9 33.86 32.9 27.58 34.9 26. 46 
39.1 23.78 1.3 2.3) 44.5 18, 86 
$0.8 13.57 $1.3 18.4? 57.2 9.13 
60.7 3,88 62.7 3.67 : 65.8 2.97 
69.0 2.71 72.2 2.51 78.5 2.13 
§2.6 2.26 81.9 2.20 110.3 1,86 


MAXIMUM DELTA T (C)= 43.31 © Position of maximum (nn)= 6.85 


1.0.8: F2.1.10 
DATA FROM SET;.1 TO: 6 
Times Steady State 


Y (nm) Velocity (m/s) Delta J (C) Y (mn) Velocity (m/s) Delta T (C) 
ie 307 38.63 z7 325 40.07 
6.9 382 39.44 10.0 369 38.2? 

13.2 363 36.43 19.6 351 33.62 
25.3 325 30.3? 32.9 245 25.86 
34.5 246 24.60 38.1 273 21.70 
41.3 259 19,28 44,5 a5 16.79 

50.8 250 11.95 $1.3 245 13,93 

$7.2 266 7.87 60.7 206 4.63 

62.7 208 4.25 65.8 234 3.35 

69.0 233 2.89 72.2 242 2.68 

78.5 104 2.27 82.6 242 2.40 

84.3 064 2.31 110.3 053 1.95 
MAXIMUM VELOCITY (n/s)= 3816 = Position of maximum (an)= 6.85 


MAXIMUM OCLTA T (C)= 40.06 Position of maximum (an)® 3.675 


B-46 


Ceiling Type Fiberboard 
Fire Strength= 1.0 1 
Probe Location (r/H): 1.8 


50.8 fia 
DATA FROM SET; 1 (1031 
Times 1.5 second 


Y (oa) Delta T (C) Y (re) Delta 1 (C) Y (om) Delta T (C) 

LZ 10.23 4.2 13.15 a4 18.26 
10.5 15.62 13.7 14.92 20.1 14.32 
26.4 13.54 33,4 14.11 35.4 13.96 
38.6 13,62 1.8 13.70 45.0 13.08 
$1.3 11.01 $1.8 7.93 97.7 8.93 
60.7 2.43 62.7 2.39 65.8 oobi 
69.0 2.11 Test 1.77 78.5 1.21 
93.1 3.61 84.9 33 110.3 -.19 

MAXIMUM DELTA 1 (C)= 15.62 Position of maximum (mm) 10.53 

Eas: Miia 

DATA FROM SCT; 6 0: 8 

Times 0.5 ninute 

Y (rn) Delta T (C) Y (ne) Delta T (C) Y (nn) Delta T (C) 

2.2 10.82 4:2 12.97 7.4 14.2 
10.5 14.53 13,7 14.28 20.1 14.17 
26.4 13. 46 33.4 17.85 35.4 17.14 
38.6 15.56 41.8 14,19 45.0 12.08 
$1.3 7. 48 $1.8 9.04 87.7 3.81 
60.7 2.53 62.7 1.97 65.8 Ti 
69.0 62 72.2 22l 78.5 02 
83.1 -. 48 84.9 -.04 110.3 -.12 

MAXIMUM DELTA 1 (C)= 17.85 Position of maxinun (an)= 33.44 


B-47 


10.8: 1.1.3 < 
OTA FROM SCT: 10 10: 16 
Tine 1.0 minute 


Y (rm) Delta 1 (C) Y (eet) Delta T «C) Y (rm) Delta 1 (C) 

2.2 17.49 Bee 20.79 7.4 22.91 
10.5 23.64 13.7 23.04 20.1 21.88 
26.4 19.77 33.4 16.73 3.4 16.09 
38.6 14.51 41.8 13.00 45.0 10.79 
51.3 6, 82 51.8 9.99 $7.7 3.46 
60.7 1.63 62.7 1.42 65.8 93 
69.0 81 72.2 5S 78.5 36 
93.1 oec4 84.9 22 110.3 05 


MAXIMUM DELIA 1 (C= 23.64 Position of maximum (mm)= 10.53 


6.8: F114 
DATA FROM SCT; 43 =O: 55 
Tine= 4.0 minutes 


Y (rn) Delta T (C) Y (em) Delta T (C) Y Coen) Delta T (C) 

Ld 16.54 42 18.90 1,4 20.52 
10,5 21.21 at 20.70 20.1 19.56 
26.4 17.93 33.4 15.95 38.4 15.35 
38.6 13.99 41.8 12.94 45.0 11.30 
51.3 7.97 51.8 11.00 $7.7 4.96 
60.7 2.49 62.7 2.12 65.8 1.43 
69.0 1.17 72.2 8? 78.5 68 
93,1 17 84.9 6? 110.3 A 


PAXIMUM DELTA T (C)= 21.21 Position of naxinun (mm)= 10.53 


B-48 


1.0.8 1.1.5 : 
DATA FROM SET; 69 TO: 73 
Tine= 10.0 minutes 


VG) Delta T (C) Y (nm) Delta T <C) Y (rm) Delta 1 (C) 

2.2 19.37 ‘2 21.41 7.4 21.58 
10.5 21.45 13.7 20.41 20.1 18.53 
26.4 16.81 33.4 16.18 35.4 15.38 
38.6 13.78 41.8 12.40 45.0 10. 48 
$1.3 7.12 51.8 9.84 $7.7 4.31 
60.7 2.26 62.7 2.03 65.8 1.38 
69.0 a ed a7 78.5 83 
93.1 45 84.9 85 110.3 66 


MAXIMUM DELTA T (C= 21.58 Position of naxinun (nn)= 7.355 


1.0.8: Fl.1.6 
DATA FROM SET; 81 10: 8 
Tine= 16.0 minutes 


- 


Y (rn) Delta T (C) Y (tw) Delta 1 (C) Y (mn) Delta 1 (C) 

2.2 21.90 4.2 23.78 taf 24.58 
10.5 24.54 13.7 23,56 20.1 2.77 
26.4 19. 42 33.4 15.06 38.4 14.11 
36.6 12.13 41.8 10.54 45.0 8.87 
Sf.3 5.53 51.8 10. 46 57.7 2.87 
60.7 3.71 62.7 3.30 65.8 2.31 
69.0 isin: 72.2 1635 78.5 6 
83.1 66 84.5 + 110.3 3 


MAXIMUM DELTA T (C= 24.58 Position of maxinun (nn)= 7.35 


B-49 


a He es 
~ DATA FROM SET; 93 10: 97 
lines 22.0 ninutes 


Y (mm) Delta 1 (C) Y (rw) Delta T (C) Y (rm) Delta T (C) 
2.2 21.65 4.2 23.12 7.4 23.65 
10.5 23.52 13.7 22.42 20.1 20.74 
26.4 18. 83 33.4 15.55 35.4 14.6? 
38.6 12.79 41.8 11,31 ; 45.0 9,53 
51.3 6.06 51.2 | 10.47 57.7 3,56 
60.7 2.26 62.7 2.01 65.8 1.52 
69.0 1.50 72.2 1.35 78.5 1.05 


83.1 82 84.3 1.0 110.3 66 


MAXIMUM DELTA T (C)= 23.65 Position of maximum (nn)= 7.35 


1.0.8: F1.1.8 
DATA FROM SET: 10S 10: 109 
Time= 28.0 minutes 


Y (ra) Delta T (C) Y (met) Delta 1 (C) Y (rm) Delta 1 (C) 

2.2 20.94 4.2 22.08 7.4 22.13 
10.5 21.82 Lad, 20.93 20.1 19.30 
26.4 17.16 33.4 19.18 38.4 14.23 
38.6 12.23 41.8 10.65 45.0 8. 90 
51.3 5.91 51.8 7.99 57.7 3.61 
60.7 4,27, 62.7 3.78 65.8 2.71 
“65.0 2.15 tee 1.25 78.5 1.14 
83. t 76 84.9 11 110.3 8? 


MAXIMUM DELTA T (C)= 22.13 Position of maxinun (nn)= 7,35 


B-50 


J.0.8: F1.1.9 
DATA FROM SCT; 117 =O: 121 
lines 31.0 ninutes 


Y (rm) Delta T (C) Y (re) Delta 1 <C) 

2.2 22.76 ae 24.17 
10.5 23.79 13.7 22. 83 
26.4 19,26 33.4 16. 00 
38.6 12. 46 1.8 10.41 
51.3 5.38 51.8 8.06 
69.7 2.12 62.7 2.03 
69.0 1.54 font 1.3 
93.1 92 81.9 1,08 


AMIXTMUM OCLIA T (C= 29.2+ «= Position of marinun (1m)= 7.35 


1.0.8: f1.1.90 
DATA FROM SET: 1 10: 6 
Tinet Steady State 


Velocity (m/s) 


Poeeoe2oercCeooooo 


Delta 1 «C) 


Y (pm) Velocity (n/s) Delta 1 (C) Y (en) 
2.2 223 23.43 2 
7.4 29? 25.18 10.5 

13.7 301 Got 20.1 
26.4 235 18. 38 33.4 
3.4 184 14.67 38.6 
41.8 180 11.94 45.0 
$1.3 193 7.354 1.8 
37.7 19} 4.73 60.7 
62.7 183 2.§7 65.8 
69.0 181 1.70 72.2 
78.5 0.000 1.29 63.1 
84.9 0.000 1.29 110.3 
PAXIMUM VELOCITY (n/s)= 3014 = Position of naxinun (mm)= 13.7 


MAXIMUM DELTA T (C)= 25.18 Position of maximum (mn)= 7,35 


B-51 


Ceiling Type Fiberboard 
Fire Strength: 8.75 
Prabe Lacation (r/l): 1.8 


1.8.8: F75.1.1 
DATA FROM SET; 1 «TO: 3 
lines 1.5 second 


Y (pn) Deita ¥ (C) Y (nm? Delta T ¢C) Y (rm) Delta 1 (C) 
Fe 6.86 if 9.96 6.9 12.19 
16.0 12.78 13.2 12.42 19.6 11.85 
25.9 WW 33,4 11.76 35.4 Wt 
38.6 11.44 41.8 me Vigil 45.0 10,29 
Sh.3 8. 76 $1.3 2.15 ce 6.51 
63.2 1.9 65.2 4.87 68.3 3.81 
71.5 S31 74,7 3.09 81.0 2.46 
83.1 heal 87.4 1.58 112.8 at3 


PRXIMUM DELIA T (C= 12.75 Position of maximum (mn)= 10.93 


Let: FAL 
ORTA FROM SEI; 6 10: 8 
Tine= 0.5 minute 


Y (mn) Delta 1 (C) Y (rn) Delta 1 (C) Y (mn) Belta 1 (C) 
1.7 10. 38 3,7 13.55 6.9 15.92 
10.8 16.78 13.2 16. 66 19.6 16.17 
25.9 14.62 33.4 1.47 3.4 WN 
38.6 10.13 41.8 9. 36 45.0 7.83 
Sind 5.36 51.3 8.37 $7.7 3.15 
63.2 a 65.2 ves 68.3 -.02 
71.5 -.06 74,7 = 24 81.0 att, 
83.1 2 67.4 -.16 112.8 s519 


PRAIPUM DELTA T (C)= 16.79- Position of maximum (mn)= 10.03 


B-52 


1.8.8: 75.1.3 
DATA FROM SET; 10 TO: 16 
Times 1.0 minute 


Y (mn) Delta 1 (C) Y (nn) Delta 1 <C) Y (ra) Delta T (C) 
1.7 10.41 3.7 13.31 6.9 18. 48 
18.0 16. 33 13.2 16.08 19.6 14.87 
25.9 13.84 33.4 17.55 38.4 11.17 
38.6 10.13 41.8 9.55 45.0 ~ 8.38 
o1.3 6.12 $1.3 7.7 57.7 3.0 
63.2 1.88 65.2 1.42 : 68.3 66 
71.5 a ried 02 81.0 raat 
83.1 19 87.4 Sil 112.8 a 


ARXIMUM DELTA] (C)= 16.33 Position of maxinun (an)= 10.03 


1.0.8: F7S.1.4 
DATR FROM SET; 43 «TO: 5S 
Tine= 4.0 punutes 


Y (me) Delta 7 (C) Y (mm) belta 7 <0) Y (mm) Delta 1 <C) 
Me 11.78 3,7 14.14 6.9 18.75 
10.0 16.35 13.2 16.08 19.6 15.16 
25.8 14,00 33.4 13,32 35.4 13.41 
36.6 12.27 41.8 11.50 45.0 10.06 
51.3 7.25 $1.3 8.24 57.7 4.51 
63.2 1.03 65.2 » 86 68.3 A 
71.5 . ot 74.7 18 81.0 .06 
83.1 4 87.4 1? 112.8 . 08 


ARXIMUE OCLTA T (C= 16.35 Position of maximum (mn)= 10.03 


B-53 


1.0.8: £75.1.5 
DATA FROM SET; 69 10: 73 
Time= 10.0 minutes 


Y (nm) Delta 1 (C) Y (nn) 
1.7 12.47 at 
10.0 1€. 03 13.2 
2.9 13,75 33.4 
36.6 eM 41.8 
$1.3 7.48 51.3 
63.2 Bs | 65.2 
71.5 ay a4.7 
83.1 .B2 87.4 


PRXIMUM DELTP 1 (C= 16.03 Position of maxinun (mn)= 


1.0.8: £75.1.6 
RTA FROM SET; 81 «TO: 8S 
Tine= 16.0 arnutes 


Y (mm) Delta 1 (C) Y (am) 
Tey 15.21 ant 
10.0 16.47 13.2 
2.3 15.55 33.4 
32.6 11,85 41,8 
$1.3 7.38 $1.3 
62.2 2.33 65.2 
71.5 1.26 74.7 
83.1 1.03 87.4 


PREIMUM DELTA T (C)= 18.47 


Position of maximum (an)= 


Delta 1 (C) 


14.30 
16.71 
13.12 
10.78 
“8.13 
1.77 
84 
7 


10.03 


Delta 7 <C) 


10.03 


B-54 


Delta 1 (C) 


18.59 
14.81 
12.56 
9.69 
sk 
1.33 
58 
5 


Delta 1 (C) 


1.0.8: £75.1.? 
BATA FROR SCT; 93 10: 97 
Tine 22.0 minutes 


Vim) ‘Belia 1.(0) Yim) Delta T (0) Yim) —Belta TCC) 

1,7 16.05 3.7 17.87 6.9 18. 86 
10.0 18. 4 13,2 16.04 19.5 16.17 
2.3 14,35 23,4 10,47 3.4 10.16 
38.5 9.30 41.8 8,75 4.0 7.84 
$1.3 6.13 51.3 7.64 57.7 4.62 
63.2 1.86 6.2 1S 68.3 117 
71.5 1.02 74.7 SI 81.0 1 
83.1 1.33 87.4 33 112.8 86 

MAXIM DELTA T (C)= 18.87 Position of raxinun (m)= 6.88 

LO.t: F%S.1.8 

DATA FROY SET; 105 TO: 103 

fumes 28.0 ainutes 

Yim) ss Delta T (C) YGar penta tt) Viojimeaiaiel tas1si0) 

1.7 16.93 3.7 17.57 6.9 19.47 
10.0 18.48 13.2 17.22 19.5 15.96 
26.3 14.17 3.4 12.86 3.4 12.37 
28.6 1.23 41.8 10.23 46.0 4.13 
$1.3 6.75 1.3 7.03 $7.7 4.65 
63.2 2.31 65.2 2.09 68.3 1.64 
71.5 1.41 14.7 11? a1.0 8 
3.1 27 87.4 1.02 112.8 86 

MAMI DELTA T (C)© 18.48 Position of maxinun (m= 10.03 


1.0.8: F75.1.9 
DATA FROM SET: 117 «10: 121 
Times 34.0 ninutes 


Ym) Delta T (0) Yim) Delta T (0) Yen) Delta T (C) 

1? 16.60 3.7 18.20 6.9 18.31 
10.0 18.66 13.2 17,71 19.6 15.76 
25.9 13.86 33.4 11.23 35.4 10.63 
38.6 9,37 4.8 8.41 46.0 2.22 
51.3 5.06 51.2 6.31 52.7 3.95 
63.2 3.21 65.2 2.7 68.3 1.99 
1S 1S 4.7 114 81.0 82 
83.1 1,35 87.4 1.00 112.8 88 


MAXIMUM DELTA 1 (C)= 18.91 Position ef maximum (An)= 6.85 


SSSR 


1.0.8: 775.1.10 
DIR FROM SFT; 1) (TD: 6 
line= Steady State 


Y (pm) Velocity (n/s) Nelta | (C) Y (nm) Velocity (m/s) Delta 1 (C) 
ler 178 16.66 Say, 196 18.09 
6.9 239 18.66 10.0 237 18.47 

13.2 24 17,52 19.6 223 18.53 
25.3 218 13.75 33.4 163 11.22 
35.4 164 10.74 38.6 17S §.55 
11.8 165 8.69 45.0 170 7.61 
$1.3 178 $,29 $1.3 156 5.99 
$7.7 . 186 3.55 63.2 2i4 2.61 
65.2 204 2.32 68.3 209 ; 1.81 
71.5 192 1.52 74.7 198 1.31 
81.0 0.008 95 83.1 034 1.23 
87.4 072 1.05 112.8 064 19 
MAXIMUM ULLOCITY (n/s)= -2414 Position of naxinun (na)= 13.2 


MAXIMUM OLLIA 1 (C)= 18.66 Position of naxinun (mn)= 6.85 


Ceiling Tyne Fiberbosrd 
Fire Strength: 2.0 %¥ 
Frobe Location (r/H): 1.5 


1.0.8: F2.15.1 
DATA FROM SET; 1 10: 1 
Times 1.5 second 


Y (rm) Delta 1 (C) Y (em) Delta 1 (C) Y (em) Delta 1 (C) 

13 14.69 ia 13.87 7.1 24,16 
10.3 26.16 13.5 26.15 19.0 2.03 
26.2 22. 18 30.2 20.20 32.2 19.46 
3.4 18.23 38.5 17.76 "1,7 16.53 
12.0 14.13 51.6 12.85 54.4 10.49 
59.9 4.21 61.9 3,82 65.1 2.93 
68.3 2.96 71.9 2.16 77.8 1.68 
73.9 a 91.2 1.04 109.6 26 


MAXIMUS DELIA T (C)* 26.16 Position of maxinun (+)= 10.28 


1.0.82 72.15.2 
DATA FROM Sti; 5 0: 7 
jime= 0.5 minute 


¥ (nn) Deita 7 Y (wen) Deita 7 (t) Y (nn) Delta 7 (0) 
iJ 32 Lhe i717 wi Zi. b2 
iu.3 2Z.65 13.5 23.14 i508 G3. 06 
du.Z di.Z7 50.2 2.19 kz 20.52 
3.4 15.85 38.5 13.12 ticz i7.¢2 
4.0 15.0) 5.6 10.90 Ss 10. 78 
wa 3,58 61.5 3.07 65.1 i.12 
b8.3 i.05 “1.5 (03 7.8 054 
74,8 zi bi.2 i 103.6 -. 06 


PRIMO ELIA 7 (09* 23.14 = Position of maxinun (mn)= i348 


B-57 


0.8: f2.15.3 


DATA TRO S5tT; 9) TU: 3 
Tine 1.0 minute 
¥ (ow) Delta T «0? ¥ (re) Deita 1 (i) ¥ (nn) Delta T (ty 
iJ ib. vb 3.9 20.22 My 24.3 

i0.3 2b. Zi 13.5 2b. 20 15.8 2.84 
26.2 33.55 30.2 2.00 32.2 i9.Zi 
3.4 i7.53 30.5 ib. 43 4i.7 14.85 
18.0 ii. 51. 1.59 54.4 aoe hie 
5.5 3.73 bi.5 3.23 65.1 245 
68.3 1.68 71,5 j.i8 10.8 bd 
73.8 5d Bi.Z ab) i059. 0.00 

rine GOLTA T Co= 26.28 © Position of maximum (nn)® 13.45 

1.0.8: 72.1504 

DATA ROR SET; 36. Tbs 45 

Tine? 4,0 minutes 

Y (ra Beita 7 (0) ¥ (mm) Delta 7 <0) Y (ren) Delta 7 (0) 
i ti33z zie 25.74 fi 23.34 

10.3 31.35 13.5 31.4 13.8 3. 70 
2b.2 2b. 52 30.2 20.93 32.2 19.62 
5.4 i775 38.5 ib. 17 4.7 i425 
48.0 1.71 51.6 j2.25 rs 7.38 
55,5 4.06 b1.9 3.52 65. i ; 2.55 
08.3 2.0 7.5 i.¢b 71.8 i.ib 
75.8 a b1.2Z 52 i05.6 .b4 

HAXITUA GCLTA T (0) 31.55 = Fosation of maximum (nn)® 10.28 


B-58 


¥ (rm) Deita | «0? ¥ (nn) Veita i <0) ¥ (nap Delta 7 (i) 
iJ 23.15 3.3 26.95 dal 25. 46 

6.3 30. 75 13,5 30, 7 13.8 a. f4 
26.2 24. Zi 3.2 20.83 32.2 20.02 
5.4 18. 30 3.5 i700 ” 4107 15.22 
48.0 ii.64 51.6 12.95 54.4 8.69 
53.5 4. BU 1.5 4.29 65.1 3.26 
68.3 2.80 71.5 a2 7.6 1.59 
73.8 i.63 4.2 i. iv3.6 ii 

MXIMU DELTA 7 (C)* 30.75 = Position of saxinum (mn2= it. 28 

tbo: 12. 15.6 © 

DATA FROM Sti; fi To: 7% 

Times j6.U minutes 

¥ (re) Delta i (0) Y (ep Velta 1 «l) Y (rm) Deita i (i) 
iJ 24.55 3,3 77.40 wi 23.74 

i0.3 30. 70 13.5 25.92 13.8 Zi. 30 
26.2 23.69 30.2 2. Zi 32.2 19.46 
3.49 i767 38.5 ib. 68 1a, is. 24 
48.0 12.55 51.6 14.28 54.49 5.64 
33.5 4.82 61.5 4.33 bd. i 3, 30 
68.5 2.77 7.5 22 77.8 i.57 
79.8 2.87 4.2 i.4Z 109.6 i.0 

findifU DELTA T (C)2 30.7 Position of maximum (An)? 10.28 


B-59 


1.0.8: €2.15.7 
DATA TRO StI; 63) Tb: 87 
Tine® 22.0 minutes 
¥ (nm) Deita 1 (0) ¥ (om Deita 7 (t) ¥ (nm) Deita T <0) 
Fe) 26.54 3.3 23.88 Zi 32, 32 
0.3 32.57 13.5 31.87 i3.8 26.57 
26.2 B.i3 30.2 20.57 32.2 13,55 
5.4 18.45 38.5 17.33 41.7 i585 
46.0 15.10 51.6 12.89 54.4 iv. 23 
55.5 5.83 bi.3 $.29 b5. i 4.23 
64.3 3.61 71.5 2.55 17.3 2.02 
73.8 Zi 4.2 i.74 i05.6 iid 
fiRKIMUA DELIA 7 (C= 32.97 Position of maximum (nal? i0.28 
ba FZ015.8 
TH TRG SET; 950s 95 
ne= 25.0 minutes 
¥ (ma) Veita 7 (0) Y (me) Delta 7 <t) ¥ (om) feita 7 (t) 
i.9 26.06 4 28.57 ti 30.75 
10.3 31.78 13.5 3).03 i5.8 27.55 
Z6.2 GB. 492 LZ 20.17 32.2 15.35 
5.4 i762 36.5 i6. 38 4i.7 i5.07 
48.0 12.35 Si.6 1.43 34.4 id. 42 
55.5 4.35 bi.3 3.52 65. / 3,02 
68.3 2.58 7.5 2.26 17.8 1.66 
73.8 2.55 4.2 i495 105.5 1.20 


AANIAUA CELIA 7 (09> 31.78 «= Position of maxinun (an)= ib. 28 


B-60 


1.5.8: F2.i5.9 
MTA FROG Skis (07 = T0s Sil 
Tine® 34.0 minutes 
Y (end Deita 7 (0) Y (nn) Delta t <0) Y (en) Delta 7 (t) 
iJ 77.50 3,5 30. ZZ | 3Z. 32 

i0.3 32.50 13.5 31.56 13.8 3.15 
26.2 3.8 30.2 19.81 32.2 19.08 
5.4 7.83 38.5 16.98 41.7 15,46 
48.0 12.56 51.6 13.71 54.4 5.41 
54.5 5.72 bi.5 5.24 65. i 4.13 
68.3 3.50 71.5 3,02 77.8 L.i7 
73.8 3.Zi 84.2 1.83 i05.6 i.3? 

fAXIAUA DELTA T (0)= 32.5 Position of maxiaum (an)? iu. 28 

Lb.a: 2.15.10 

DATA TROR Seis Wie Tos ii 

Tine? 35,0 minutes 

¥ (rn Deita T <t) Y (me) Delta | (t) ¥ (and Delta 7 <i) 

i9 “7.85 3.3 30.54 11 32. 56 
{0.3 33.05 13.5 32. 04 13.8 25.33 
Zb.Z | 26.08 30.2 20.15 Lr ep) i. 30 
3.4 i7. Ti 38.5 16.83 4i.7 15.56 
48.0 13.42 51.8 14.57 54.4 5.84 
33.3 5.16 bi.5 4.03 65. i 3.85 
68.3 5.42 7135 3,13 77.38 Z, 36 
73.8 245 84.2 vag 09.5 if 


HAXINUA DELIA 1 (0)* 33.05 = Position of maxinun (mnj= iv. 28 


B-61 


1.0.8: F2.15.11 
DATA FROM SET; 1 = «10: 6 
Times Steady State 


Y (rm) Velocity (m/s) Delta T (C) Y (om) Velocity (m/s) Delta | (C) 
1.9 194 27.44 3.9 199 29.86 
7.1 236 31.73 10.3 250 32.26 

13.5 267 31.45 19.8 260 28.90 
26.2 247 2.49 30.2 . 189 20.10 
32.2 189 19. 36 3.4 199 17.82 
38.5 . 182 16.72 "1,7 183 15.43 
46.0 Way lou 12.80 $1.6 «166 14.41 
$4.4 183 9.92 $3.9 17? §.17 
61.3 . 189 4.81 65.1 «183 3,92 
68.3 173 3. 40 71.5 140 2.98 
77.8 AM 2.09 79.8 «158 2.49 
84.2 059 1.94 103.6 014 1.48 
PAXTMUM UCLOCITY (n/s)= .2666 Position of maxinun (am)= 13.45 


MAXIMUM DELTA 1 (C)= 22.26 Position of maximum (nn)= 10.28 


B-62 


Ceiling Type fiberboard 
Fire Strength= 1.6 
Prabe Location (ri): 1.5 


1.0.8: F1.15.1 
DORIA FRON SET; 1 TO: 1 
Times 1.5 second 


Y (mn) Delta 1 (C) Y (rn) Delta 1 (C) Y (nn) Delta 1 (C) 
1.4 6.57 . 04 16.04 6.6 13. 66- 
9.8 18.10 13.0 15.18 19.3 14,52 

2.7 13.00 30.2 12.38 32.2 12.00 
35.4 At 36.5 10.86 "1.7 10.17 
48.0 9.10 $1.1 8.56 $4.4 2.76 
$9.3 4.72 61.9 331 65.1 2.43 
68.3 13! 71.5 st 77.8 od) 
73.8 2,32 84.2 -.16 103.6 we) 


MRATMUY DELTA T (C)= 15.18 Position af maximum (mn)= Lea 


~~ 
RR 


Lt fi315.2 
ORTR FROM Sti; § 0: 7 
Tunez 0.5 minute 


Y (mn? Delta 1 ¢C) Y (rr) Beita 7 (C) Y (rm) Delta 1 (C) 
1.4 7.62 3:4 10.65 6.6 13.82 
9.8 15.42 13.0 18.65 19.3 15.68 

Z.? 14.29 30.2 15.12 32.2 14.6? 
5.4 13.58 38.5 12.81 41.7 11.45 
48.0 9.27 $1.1 6.75 04.4 6.68 
69.9 2.78 61.8 2.33 65.1 1.61 
68.3 Mus 71.5 67 77.8 24 
79.8 45 84.2 1 109.6 cole 


PRXIMUR DELTA 1 (C= 15.67 Position of maximum (An)= 19.3 


B-63 


14.02 715.3 
BRIAR FROM SET; 8 10: 13 
Tine= 1.0 minute 


Y (mn) Delta 1 <C) Y (mn) Gelta 1 (C) Y (ma) Delta 1 (C) 
1.4 8.26 3.4 11.16 6.6 14.10 
9.8 15.50 13.0 15.73 15,3 15.73 

%.7 14.42 . 30.2 12.95 32.2 12.43 
3.4 17.32 B.9  36.5 10.58 41.7 §.51 
48.0 7.65 St. 7.24 54.4 5.8! 
59.5 2.05 61.9 1.91 65.1 1.41 
68.3 1.16 71.5 8 | 77.8 45 
79.8 . «6 84.2 3 109.6 08 


PRXIMUP DELTAS (C)= 15.73 Position of maximun (nm)= 3,2 


1.0.8: F1.15.4 
ORTA FROM SET; 36 TO: 45 
Tinez 4,0 ninutes 


Y (mm? Delta 1 (C) Y (rn) Delta T (C) Y (em) Delta 1 (C) 
1.4 10.2 34 13, 35 6.6 16. 34 
9.8 17.79 13.0 17.80 105 17.18 
2 18.37 30.2 13.9% 32.2 13.43 
Sif 12.29 36.5 11.63 1.7 16.55 
48.0 8.82 $1.1 6.62 54.4 6.4 
$9.9 2.83 61.9 2.62 65.1 1.98 

68.3 1.72 its 1.31 7.8 28 
73.8 1.03 84.2 #58 108.6 239 


MAXIMUM OCLTA 1 (C)= 17.8 Position of maxiaur (an)= 12.95 


B-64 


1.0.8: F4.08.5 
QRTIA FRO SET; S910: 63 


Tine= 10.0 arnutes 


Y (mm) Delta 1 (0) Y (mm) Delta 1 (C) ¥ (mn) Delta 1 (0) 
1.4 12.99 3.4 15.7) 6.6 18.30 
9.8 19,31 13.0 18.86 19.3 17.34 
18.7 15.46 30.2 15.21 22.2 14.53 
5.4 12.98 36.5 1691 1.7 10.57 
48.0 8.12 $1.1 8.85 54.4 5.62 
59.9 2.37 61.9 2.13 65.1 1.58 
68.3 14 71.5 1.15 72.8 a4 
79.8 1.28 84.2 7 109.6 54 
MAYINUT DELIA 1 (C)* 19.31 Posttion of naninun (emd]© > 9.775 
1.0.8: 7.95.6 
DATA FROM SET; 71 10: 75 
lines 16.0 rinules 
¥ (mn) Delta 1 (C) Y (mn) Delta t (0) ¥ (mn) Delta 1 (C) 
1.4 13.55 3.4 15.85 6.5 18.20 
9.8 19.27 | 13.0 19.10 19.3 17.88 
25.7 16.14 30.2 16.26 32.2 15.65 
1.4 411 30.5 12.93 41.7 11.47 
48.0 8.77 St. 9.85 64.4 6.08 
59.9 2,84 61.3 2.56 65.1 1.89 
68.3 1.62 11.5 1.35 77.8 1.01 
79,8 1.23 84.2 93 109.6 77 
PRYIMUN DELIA 1 (C)* 19.27 Position cf nsrinun (ra)© §.775 
1.0.8: 1.15.7 
DATA FROM SCT; 83 10: 87 
Tine: 22.0 ninutes 
Y (mn) Delta 1 (0) Y (mn) Delts 1 (0) Y (mi) Delta T (C) 
1.4 14.59 3.4 1.92 6.6 19.20 
9.8 20.10 13.0 18.69 19.3 18.06 
%.7 15.43 30.2 13.90 32.2 13.40 
35.4 12.19 36.5 1.24 41.7 9.80 
48.0 6.84 51.1 8.39 54.4 4.64 
oe) 2.64 61.9 3,32 68.1 2.61 
68.3 2.28 71.5 1.86 77.8 1.19 
79.8 1.31 84.2 1.07 109.6 80 
4.775 


MAXIMUN DCLIA T (C)= 20.1 Position of maximum (en)* 


B-65 


ee oe Coy 


earr es IwwvEere 


1.0.8: F1.15.8 
DATA FROM SET; 9S 1B: 99 
Tine: 28.0 ninutes 


Y (pm) Delta 1 (0) Y (an) Delta 1 (C) Y (rm) Delta 1 (C) 
1.4 14.23 3.4 16.21 6.6 18.33 
9.8 19. 38 13.0 13,22 19.3 17.81 

2.7 15, 75 30.2 13.58 32.2 13,02 
35.4 11.63 38.5 10.64 "1.7 9. 46 
48.0 7.22 $1.1 7.68 54.4 §.24 
3.5 2.38 61.9 il? 65.1 1.68 
68.3 t:93 71.5 1.40 77.8 1.08 


79.8 1.13 84.2 1.08 105.6 79 


MAXIMUM DELTA T (C= 19.38 = Position of maximum (an)= 9.775 


1.0.8: F1.18.9 
DATA FROM SET; 107 «TO: 11 
Tine= 34.0 ninutes 


Y (pn) Delta T <C) Y (mm) Delta 1 (C) , Y (mm) Delta 1 (C) 


14 18.39 3.4 17.47 6.6 19.21 

9.8 19.60 13.0 18.92 19.3 17.27 
25.7 18.22 30.2 13.57 32.2 13.08 
3.4 11.83 36.5 10.93 4.7 9.72 
48.0 7.09 51.1 758 $4.4 4.76 
59.9 ae) 61.9 2.61 65.1 211 
68.3 1.90 71.5 1.64 7.8 1.10 
79.8 1.07 84.2 1.10 109.6 «86 


MAXIMUM DELTA T (C= 19.6 Position of maxinun (an)= 9.77 


B-66 


1.0.8: F1.15.10 
DAIA FROM SET; 117 «10: 121 
Tines 35.0 ninutes 


Y (rn) Delta 1 (C) Y (rn) Delta 1 <C) Y (ra) Delta 1 (C) 
1.4 15.97 3.4 18.18 6.6 20.13 
9.8 20.86 13.0 20.42 19.3 18.31 

z.? 18.51 30.2 18.03 32.2 14. % 
3.4 13.04 38.5 11.95 41.7 16.58 
48.0 8.01 $1.4 8.89 $4.4 5.99 
Pe! ri 61.3 1.80 65.1 1.45 
68.3 1.37 71.5 1.31 : 77.8 1.03 
75.8 1,53 84.2 1.13 109.6 .%6 


MAXIMUM OELTAT (C)* 20.88 © Position of mazinun (mn)= 9.75 


1.0.8: F1.18.11 
DRIA FROM SEI: 1 10: 6 
Tunes Steady State 


Y (pm) Velocity (n/s) Delta I (C) Y (re) Velocity (m/s) Delta 1 (C) 
Ke 165 15.04 3.9 169 17.76 
7.1 1% 19.4? 10.3 all 20. 38 
13.5 227 20.16 19.8 230 18.68 

26.2 said 16.41 30.2 0145 13.80 

32.2 144 13.2? 38.4 145 12.01 
38.5 140 11.06 41.7 14 3.91 

48.0 441 7.50 $1.6 0154 6.58 

$4.4 147 5.33 $9.9 419 2.30 

61.5 126 2.14 65.1 125 1.66 

68.3 fi 1.51 71.5 103 1.41 

77.8 084 1.06 79.8 130 1.45 

84.2 069 1.10 105.6 023 87 

PRXIMUM VELOCITY (n/s)= 2302 = Position of maximum (an)= 19.8 


MAXIMUM DELTA T (C)* 20.38 Position of maxinun (mn)= 10.28 


B-67 


Ceiling Type Fibertoard 
Fire Strength= 0.75 Kv 
Probe Location (r/H): 1.5 


1.0.8: £75.15.1 
DATA FROM SET; 1 1031 
Tine= 1.5 seconds 


Y (nm) Delta I (C) Y (ews) Delta 1 (C) Y (nn) Delta T (C) 

1.9 6.413 3.3 5.48 td 12.66 
10.3 14.08 13.5 14,26 19.8 13.80 
26.2 11.74 30.2 6.44 32.2 6.39 
3.4 6.25 38.5 6.35 "1,7 5.98 
48.0 5. 30 51.6 6.34 54.4 4.48 
60.7 4.80 62.7 4.47 65.8 3,77 
69.0 3,52 72.2 3.10 78.5 2.53 
79.8 2.61 84.9 2.02 110.3 55 


MAXIMUM DELTA 1 (6)= 14.26 Position of maxinun (mn)= 13.45 


1.0.8: £75.15.2 
QATAR FROM SET; 5 10: 7 
Tine= 0.5 ninute 


Y (on) Delta J (C) Y (rm) Delta T (C) Y (rm) Delta 1 (C) 

1.9 7.33 3.9 9.93 (1 12.64 
10.3 14.17 13.5 14,32 19.8 Ma 
26.2 13.01 30.2 12.39 32.2 12,03 
35.4 1.14 ; 38.5 10.63 1.7 9,52 
48.0 7.57 51.6 6. 43 $4.4 a.52 
60.7 1,84 62.7 1.67 65.8 1.08 
69.9 84 72.2 49 78.5 18 
79,8 AS 84.9 10 110.3 -.06 


RAXIMUM DELTA T (C)= 14.32 Position of maxinun (mn)= 13.45 


B-68 


1.0.8: £75.15.3 
DATA FROM SET; 9 10: 13 
Tine= 1.0 ainute 


Y (na) Delta T (C) Y (mn) Delta T (C) Y (na) Delta T (C) 
1.9 7.53 a9 9.89 ao! 12. 26 

10.3 13.50 13.5 13.60 19.8 13.54 
26.2 12.3? 30.2 12.46 32.2 1.97 
38.4 10.89 38.5 10.26 4,7 ced 
48.0 7,56 $1.6 5.83 54.4 5.80 
60.7 2.75 62.7 2.5) 65.8 rteeo 
69.0 1.46 iGe 56 78.5 45 
79.8 at 84.9 44) 110.3 09 

MAXIMUM DELIA T (C= 13.6 = Position of maxinun (im)2 13.45 

1.0.8: F7S.15.4 | 

DATA FROM SET; 36 «610: 45 

Times 4.0 minutes 

Y (mm) Delta T (C) Y (mm) Delta 1 (C) Y (rm) Delta 1 (C) 

1.9 8.3? 35 10.28 7.1 12.04 
19.3 13.05 13,5 13.11 19.8 12.93 
26.2 1.91 30.2 11.37 A Fad 10.98 
38.4 9,94 38.5 §.30 41,7 8.26 
48.0 6.58 $1.6 6.59 54.4 5.11 
60.7 2.39 62.7 2.13 65.8 1.48 
69.0 ah 72.2 90 78.5 60 
79.8 96 84.9 53 110.3 33 


MAXIMUM OLLTA 1 (C)= 13.11 Position of naxinun (mn)= 13.45 


B-69 


1.0.8: F75.15.5 
DATA FROM SET; $9 
Tine= 10.0 minutes 


Y (ra) 


weeeccecvoces cocccsoorrcscecs c= 


1.9 
10.3 
26.2 
35.4 
49.0 
60.7 
69.0 
79,8 


AAXIMUM DELTA T (C)= 16.7 


1.0.8: F75.15.6 
DATA FROM SET: 71 
Tine= 16.0 ninutes 


erceec cceceseoocosesocecsocce= 


MAXIMUM DELTA T (C)= 16,47 


10: 63 


Delta 1 (C) 


11.07 
16.70 
14.57 


10: 75 


Delta 1 (C) 


Y (nm) 


wee eee ccroceceso econ cecesceese 


LS 
13.5 
30.2 
38.5 
51.6 
62.7 
thd 
84.9 


Position of maximum (nn)= 


Y (re) 


ere cerees coe se cw oeerecooceosce 


Position of saxinun (nn)= 


Delta T (C) 


13.21 
16.66 
13.0) 
10. 75 
7.08 
2.07 
1.07 

ate 


10.28 


Delta 7 (0) 


13.4% 


B-70 


Delta T (C) 


Y (re) 


7.1 
19.8 
32.2 
al ST 
54.4 
65.8 
78.5 

110.3 


Delta T (C) 


18.29 
18. 86 
12.08 


1.0.8: £75.15.7 
DATA FROM SET; 83 10: 87 
Time? 22.0 minutes 


Y (rm) Delta 1 (C) Y (mn) 
1.9 12.42 3.9 
10.3 16.57 13.5 
26.2 14.04 30.2 
35.4 10.26 38.5 
48.0 6.85 51.6 
60.7 2.01 62.7 
69.0 1,24 L560 
79.8 88 84.9 


MAXIMUM DELTA 1 (C)= 16.57 Position of maxinun (mq)= 


1.0.8: F75.15.8 
DATA FROM SET; 9S 10: 99 
Times 28.0 ninutes 


Y (mm) Delta 1 (C) Y (rm) 
1,3 12,57 7 
10.3 16,91 13,5 
26.2 13.29 30.2 
3.4 Bre 38.5 
48.0 §. 85 $1.6 
60.7 3.28 62.7 
69.0 2.06 72.2 
79,8 1.09 84.3 


MAXIMUM DELTA 1 (C)* 16.91 Position of nazinun (mn)= 


Delta 1 (C) 


10.28 


Delta T (C) 


eecwec cece oooceoeecooe coro czccee 


10.28 


B-71 


Y (nm) 


& 
19.8 
32.2 
41.7 
54.4 
65.8 
78.5 

110.3 


Delta T <C) 


18.73 
18.66 
11.43 
8.73 
4.58 
1.36 
80 
64 


Delta T (C) 


1.0.8: F75.15.9 
DATA FROM SET: 107 «TO: 111 
Tine= 34.0 minutes 


Y (rn) Delta T (C) Y (an) Delta 1 (C) Y (mn) Delta T (C) 
1.9 12.29 3.9 13.77 tal 15.03 

10.3 15.66 13.5 15.43 19.8 14.48 
26.2 12.60 30.2 12.20 32.2 11.74 
35.4 10.62 38.5 9. 83 1.7 8.72 
48.0 6.26 $1.6 6.51 $4.4 4.31 
60.7 2,21 62.7 2.10 65.8 1,69 
63.0 1.57 72.2 1.44 78.5 1,02 
79,8 9} 84.9 a») 110.3 $3 

MAXIMUM DELTA 1 (C)= 15.66 Position of maximum (nn)= 10.28 

1.0.8: £75.15.10 

DATA FROM SET; 117 10s 121 

Time= 39.0 minutes 

Y (ra) Delta J (C) Y (er) Delta 7 (C) Y (re) Delta T (C) 
1.9 13.04 3,9 14.64 mt 16.12 

10.3 16.88 13.5 16.72 19.8 15. 66 
26.2 13.78 30.2 12.96 32.2 12.43 
35.4 11.28 38.5 10.48 41,7 9.40 
48.0 6.76 $1.6 6.47 $4.4 4,10 
60.7 2.24 62.7 2.0? 65.8 1.64 
69.0 1.47 et 1.29 78.5 83 
73.8 86 84.9 83 110.3 57 

MAXIMUN DELTA 1 (C)= 16.88 Position of maxinun (nn)= 10.28 


1.0.9 FARIS. 
DATA FROM SET: 1 10: 6 
Times Steady State 


Y (ma) Velocity (m/s) Delta T (C) Y (nm) Velocity (n/s) Delta T <C) 
1.9 «142 12.58 3.9 148 14.04 
il . 16? 15, 32 10.3 176 18.98 

13.5 192 15. 70 19.8 . 189 14.47 
26.2 183 12.71 30.2 1S 12.63 
ea 1S) 12.14 35.4 15S 10,97 
38.5 148 10.17 1.7 1ST 9.12 
48.0 146 6.98 51.6 129 6.73 
$4.4 138 5.02 60.? 123 2.20 
62.7 125 2.04 65.8 124 1.55 
oo 116 1.36 72.2 118 1.23 
78.5 Mt 83 73.8 wlld 1,08 
84.9 076 84 110.3 01? A) 

MAXIMUM VELOCITY (n/s)e 1917 Position of maxinun (n)= 13.45 


PRKIMUT DELIA 1 (C)= 15.95 Position of maxinun (mm)= 10.26 


B-73 


Ceiling Type Fiberboard 
Fire Strength= 2.0 KV 
Probe Location (r/H): 2.0 


1.0.8 F2.2.1 
DATA FROM SET: 1 «10: 1 
Tine= 1.5 second 


Y (nm) Delta T <C) Y (tm) Delta T (C) Y (nm) Delta T (C) 

1.9 9.53 3.9 13.33 71 14,56 
10.3 16.44 13.5 16.20 15,8 15.93 
22.2 15.29 24.2 14.81 26.2 14.97 
2ts4 14.06 30.5 13.79 33.7 13.24 
40.0 12.14 46.4 10.85 51.6 13.31 
53.2 7.00 55.2 6.58 58.4 5.63 
61.5 4.88 64.7 4.21 71,1 3.34 
71.8 4,31 Ww 3.16 102.8 -.04 


MAXIMUM DELTA T (C)= 16.44 Position of maxinun (mn)= 10.28 


[Bite $2,242 
DATA FROM SET; § 10: 7 
Tine= 0.5 minute 


Y (rm) Delta T (C) Y (rm) Delta 1 (C) Y (rm) Delta 1 (C) 

159 11.23 358 15.04 124 12.70 
10.3 19,06 13.5 18.71 19,8 18.25 
22.2 19.92 rai 19.31 26.2 16.79 
27.4 18.02 30.5 16.95 33.7 18.45 
40.0 12,52 46.4 9.62 51.6 6.85 
53,2 4.83 $5.2 4,33 58.4 3.30 
61.5 Hb 64.7 1,92 71.1 82 
71.8 88 77.4 10 102.8 -.09 


MAXIMUM DELTA T (C)= 19.92 Position of naxinum (an)2 22.19 


B-74 


1.0.8: f2.2.3 
~ DATR FROM SET; 9 10: 13 
Tine= 1.0 minute 


Y (om) Delta T (C) Y (rm) Delta T (C) Y (ma) Delta 1 (C) 

1.9 12.95 a9 16.61 cf 15.17 
10.3 21.91 13,5 22.17 19.8 21.41 
22.2 22.81 24.2 22.13 26.2 18.80 
27.4 20.64 30.5 15, 30 33.7 17, 39 
40.0 13,89 46.4 10.35 $1.6 6.34 
$3.2 4.23 55.2 3.69 58.4 2.61 
61.5 1.82 64.7 1.18 71.1 4 
71.8 1.25 77.4 28 102.8 -.14 


MAXIMUM DELTA 7 (C)= 22.81 Position of maxinun (mm)= 22.19 


1.0.8: 2.2.4 
DATA FROM SET; 36 «10: 45 
Tine= 4.0 minutes 


Y (rm) Delta T ‘C) Y (mm) Delta T (C) Y (re) Delta T (C) 

1.9 16,52 3.9 20.26 7.1 16.78 
10.3 25.37 13.5 25.60 19.8 25.04 
22.2 26.06 24.2 24.97 26.2 22. 36 
27.4 22.81 30.5 20.92 33,7 18.54 
40.0 14.13 46.4 10.27 $1.6 7.34 
$3.2 3.71 ~et ey 3.28 $8.4 2. 36 
61.5 1,84 64.7 Dod LV 71.1 8? 
71.8 1.67 77.4 89 102.8 53 


MAXIMUM DELTA T (C= 26.06 Position of maximum (mn)= 22.19 


B-75 


1.0.8: F2.2.5 
DATA FROM SET; 59 10: 63 
Tine= 10.0 ninutes 


Y (mn) Delta 7 (C) Y (mm) Delta T (C) Y (mm) Delta T (C) 

1.9 20.02 3.9 23.85 7.1 19.70 
10.3 28.85 13.5 28.83 19.8 28, 42 
22.2 26.18 24.2 25.33 26.2 2.71 
27.4 23.56 30.5 21.90 33.7 19.79 
40.0 15.79 46.4 ay 51.6 10.21 
$3.2 4.56 BZ qt 58.4 a1? 
61.5 2.58 64.7 2.18 71.1 1.40 
71.8 reed 77.4 1,35 102.8 92 


MAXIMUM DELIA 7 (C= 28.85 Position of naxinun (nn)= 10.28 


1.0.8: 2.2.6 
DATA FROM SET; 71 10: 75 
Times 16.0 minutes 


Y (pm) Delta T (C) Y (rm) Delta T (fC) Y (om) Delta 1 (C) 

1,9 18.54 9 21.23 1s! 17.44 
10.3 25.60 13,5 25,92 19.8 25.67 
22.2 26.30 24.2 25.27 26.2 23.60 
27.4 23.13 30.5 21.24 33,7 19.0? 
40.0 15.26 46.4 12.04 51.6 9.54 
53.2 5.91 $5.2 = 15,54 58.4 4.70 
61.5 4.15 64.7 May 71.1 2.57 
71.8 2.56 77.4 2.18 102.8 99 


MAXIMUM DELTA T (C= 26.3 Position of maxinun (mn)= 22.19 


B-76 


1.8.82 £2;2.7 
DATA FROM SET; 83 10: 97 
Time= 22.0 ninutes 


Y (mm) Delta T (C) Y (em) Delta T (C) AG) Delta T (C) 

1.9 20.27 3.9 23584 7.1 18.70 
10.3 77.58 13.5 27.52 19.8 25.74 
22.2 24.33 24.2 23.41 26.2 22.47 
27.4 21.44 30.5 19,77 33.7 17.82 
40.0 14.16 46.4 11.41 51.6 8.96 
53.2 6.54 55.2 - 6.07 58.4 4.90 
61.5 4.18 64.7 3.68 11.1 2.58 
11.8 2.71 77.4 2.16 102.8 1,15 


MAXIMUM DELTA T (C)= 27,58 Position of maxinun (nn)= 10.28 


1.0.8 £2.2.8 
DATA FROM SET: 95 10: 99 
Tine= 28.0 ninutes 


Y (rm) Delta T (C) Y (me) Delta T (C) Y (me) Delta 1 (C) 

19 21.16 3.9 24,20 7.4 18. 80 
10.3 28. 20 13.5 27.84 19.8 26.07 
t2.2 24.22 24.2 23.34 26.2 21.81 
27.4 21.65 30.5 20.34 33.7 18.63 
40.0 18.24 46.4 12,30 51.6 8.39 
$3.2 7.29 $5.2 6. 85 $8.4 5. 76 
61.5 §.02 64.7 4.44 7.1 3.11 
71.8 479 77.4 2.58 102.8 1.18 


MAXIMUM DELTA 1 (C)= 28.2 Position of maxinun (ma)= 10.28 


B-77 


1.0.8 £2.2.9 
DATA FROM SET; 107 TO: 111 
lines 34,0 minutes 


Y (rm) Delta T (C) Y (pn) Delta 1 <C) Y (ra) Delta T (C) 
1.9 21.30 3.9 24.11 Le 18.60 
10.3 27.77 13.5 27,29 19,8 25. 46 
ie 26.20 24.2 25.20 26.2 22.26 
27.4 23.07 30.5 21.24 S30 19.24 
40.0 18.63 46.4 12.64 51.6 9.50. 
33.2 6.66 aa oo-t 6.10 58. 4 4,80 
61.5 3.96 64.7 3.37 71.1 2.16 
71.8 3.23 77.4 1.8? 102.8 1.09 


MAXIMUM DELTA 1 (C)2 27.77 = Position of maximum (mn)= 10.28 


1.0.82 £2,218 
DATA FROM SET; 117 610: 121 
Times 39.0 sinutes 


Y (rm) Delta T (C) Y (rm) Delta 7 (C) Y (mm) Delta 1 (C) 

1.9 21.73 3.9 24.61 tat 19.56 
10.3 28. 64 13.5 28.25 19.8 26.24 
22.2 26.00 24.2 25.05 26.2 22.52 
27.4 23.09 30.5 21.56 33.7 Bo 5th 
40.0 45.51 46.4 12.18 51.6 9.59 
Barc 6. 66 $5.2 6.29 58.4 5.14 
61.5 4.32 64.7 3.67 71.4 2.43 
71.8 3.10 77.4 2.16 102.8 1,18 


MAXIMU DELIA 1 (C)= 28.64 Position of maxinun (pn)= 10.28 


B-78 


J.0.8: 2.2.11 
DPTA FROM SET: 1 10: 6 
Tine= Steady State 


Y (mm) Velocity (ns) Delta T (C) Y ‘mn) Velocity (n/s) Delta T (0) 

1.9 205 21.88 3.9 212 24.75 

71 0.000 19.92 10.3 1244 28.84 

> 13.5 255 28.66 19.8 260 26.79 
22.2 200 25.85 24.2 196 24.79 
26.2 240 23. 46 27.4 201 22.72 
30.5 185 21.00 33.7 186 19.01 
40.0 177 16.14 46.4 172 11.83 
51.6 150 9.43 53.2 163 5.78 
$5.2 13 $31 se. 4 122 4.28 
61.5 097 3.62 64.7 086 3.18 
71.1 078 2.17 71.8 £105 2.8? 
77.4 082 1.99 102.8 6.000 1.20 

PAXTMUM ULLOCITY (m/s)= 2604 Pesition of maxinun (rnye 19.8 


MAYIMUM DELTA 1 (C)= 28.84 Position of mavinur (pn)= 10.28 


B-79 


Ceiling Type fiberboard 
Fire Strength= 1.0 KU 
Probe Location (r/H): 2.0 


1.0.8 4.2.1 
DATA FROM SET; 1 10: 1 
Tine= 1.5 second 


Y (mm) Delta 1 «C) Y (rm) Delta 1 (C) Y (ret) Delta 1 (C) 

1.7 4.68 3.7 7.67 6.9 11.06 
10.0 13.20 13.2 13.7 19.6 13.16 
ae 6.09 24.2 5.95 25.9 We 
27.4 5.51 30.5 §.29 33.7 4,73 
40.0 3.42 46.4 2.33 51.3 5,98 
S3i4 4.60 $5.2 4.53 58.4 4.26 
61.5 4,36 64.7 113 71.1 3.9 
71.8 1,40 77,4 3.75 102.8 68 


MAXIMUM DELTA 1 (C= 13.77 = Position of maximum (nn)= 13.2 


LBB Fitie- 
DATA FROM SET; S10: 7 
Times 0.5 minute 


Y (mm) Delta 1 (C) Y (re) Delta T (C) Y (mn) Delta T (C) 


bis 5.74 cs 8.11 6.9 10.36 
10.0 11.59 13.2 W971 19.6 12.20 
22.2 1.76 24.2 11,42 25.9 11.32 
27.4 10.58 30.5 9,97 33.7 8,98 
40.0 (A 46.4 5.27 51.3 4.53 
§3.2 2.47 $552 2.11 58.4 1.36 
61.5 1.15 64.7 81 71.1 65 
71.8 1.34 77.4 66 ; 102.8 61 


PAXIMUN DELIA T (C)= 12.2 Position of maxinun (nn)= 19.5 


B-80 


1.0.8: 1.2.3 
DATA FROM SET; 9 
Tine= 1.0 ninute 


Y (ma) 


ereecewococeococeccecococecece 


1.7 
10.0 
22.2 
27.4 
40.0 
$3.2 
61.5 
71.8 


MAXIMUM DELIA T (C= 13.77 


1.0.8: f1.2.4 
DATA FROM SET; 36 
Tine= 4.0 ninutes 


MAXIMUM DELTA T (C)= 15.77 


10: 13 


Delta | (C) 


7.14 
13.63 
13.13 
11.99 

8.01 

2.05 

1.10 

48 


10: 45 


Delta T (C) 


Position of naxinun (mn)= 


Position of maxinun (mn)= 


Delta 7 (C) 


19.85 


Delia 7 (C) 


eeces coe woe ecco cose cseccece 


19,5 


B-81 


Delta T (C) 


Delta I (C) 


S@2ee cerca acecececoeoce 


1.0.8: F1.2.5 
QATA FROM SET; S9 TD: 63 
Tine 10.0 ninutes 


Y (rn) Delta 1 (C) Y (nn) Delta T (C) Y (om) Delta T (C) 

1.? 11.18 37 13.66 6.9 16.29 
10.0 17.87 13.2. 18.24 19.6 18.12 
22.2 16.3 24.2 15. 99 25.9 16.43 
27.4 14, 86 30.5 13,95 33.7 12,56 
40.0 9.88 46.4 7.61 ate 5.8? 
§3.2 2.83 05.2 2,65 58.4 2,02 
61.5 1.85 64.7 1.54 71.1 1,23 
71.8 1.67 1.4 1.25 102.8 1.07 


MAXIMUM DELTA 1 (C= 18.24 Position of maxinun (ma)= 13.2 


0.8: F1.2.6 
DATA FROM SET; 71 10: 7 
Tine= 16.0 minutes 


Y (ma) Delta 1 (C) Y (em) Delta T (C) Y (en) Delta T (C) 

ey 12,32 3.7 14.65 6.9 17.08 
10.0 18.48 13.2 18.53 19.6 17.93 
22.2 15.81 24.2 15.23 2.9 16.26 
27.4 14.0) 30.5 13.09 33.7 11,83 
40.0 9.27 46.4 6.91 sc 6.90 
$3.2 2.97 $5.2 2.75 58.4 2.14 
61.5 1.99 64.7 1520 71.1 1.40 
71.8 1.50 77.4 1.43 102.8 1.23 


MAXIMUN DELTA T (C)* 18.59 Position of naxinun (mn)= 13.2 


B-82 


1.0.8: F1.2.7 
DATA FROM SET; 83 10: 87 
Tine? 22.0 minutes 


Y (ra) Delta T (C) Y (mm) Delta T (C) Y (mn) Delta 1 (C) 

tek 13.05 3.7 15.39 6.9 17, 86 
10.0 19.27 13.2 19, 33 19.6 18. 43 
22.2 17.50 24.2 16.90 25.9 16.56 
27.4 15.64 * 30.5 14,58 33,7 13.12 
40.0 9.88 46.4 7.15 51.3 7.13 
53.2 3,49 55.2 3.20 58.4 2.43 
61.5 2.10 64.7 a est! 71.1 1.28 
71.8 1.45 77.4 1.34 102.8 1,13 


MAXIMUM DELTA 1 (C= 19.33 = Position of maxinun (nn)= 13.2 


1.0.8: f1.2.8 
DATA FROM SET; 95 10: 99 
Tine 28.0 minutes 


Y (nm) Delta 1 (C) Y (rm) Delta I <C) Y (rm) Delta T (C) 

tat 13.11 3.7 15.10 6.9 17,35 
19.0 18.93 13.2 19,3) 19.6 18.97 
ant 16.94 24.2 16.28 25.9 16.87 
HA 14,82 30.5 13.58 33.7 12.04 
40.0 9.11 46.4 6.69 $1.3 7.09 
53.2 3.78 $6.2 3.54 58.4 2.84 
61.5 2.53 64.7 2.1§ 71.1 1.64 
71.8 1.48 77.4 1.60 102.8 1.07 


MAXIMUM DELTA T (C)= 19.31 Position of naxinun (nn)= 13.2 


B-83 


1.0.8: 71.2.9 
DATA FROM SET; 107 TO: 111 
Tine= 34.0 minutes 


Y (m) Nelta 7 (C) Y (nm) Delta 1 (C) Y (ra) Delta 1 (C) 

1.7 13,23 BF 15.07 6.9 17.02 
10.0 18.27 13,2 18.44 19.6 17.79 
22.2 17.21 4 BY 16,57 25.9 18.88 
27.4 5,29 30.5 14.22 33,7 12.92 
40.0 10. 35 46.4 8.03 51.3 6.48 
$3.2 3.98 55.2 - 3,80 58.4 3,20 
61.5 2.96 64.7 2.99 71.1 1.92 
71.8 1.61 77.4 1.75 102.8 1.03 


MAXIMUM DELTA 1 (C)= 18.44 Position of maximum (mn)= 13.2 


1.0.8: F1.2.10 
DATA FRO SET: 117 «TO: 121 


Tine= 39.0 minutes 


Y (rm) Delta T (C) Y (rm) Delta T (C) Y (rm) Delta T (C) 

Lit 13.71 aa 15.70 6.9 17.67 
10.0 18,85 13.2 19.02 19.6 18. 48 
22.2 16. 49 24.2 18.80 25.9 16.70 
27.4 14.24 30.5 12.95 33.7 11.65 
40.0 5.19 46.4 7.20 $1.3 7.04 
S322 3, 88 55.2 3.68 $8.4 3.04 
61.5 2.74 64.7 2.37 71,1 1.7 
71.8 1,68 18 1.69 102.8 1.00 


MAXIMUM DELTA T (C= 19.02 Position of maxinun (mn)= 13.2 


B-84 


1.0.8: PV.2.91 
DATA FROM SET; 1 10: 6 
Times Steady State 


Y (nw) Velocity (m/s) Delta T (£) CD) Velocity (m/s) Delta 1 (C) 
1,7 168 13.97 3.7 a1 16.05 
6.9 190 18.18 10.0 198 19,37 

13.2 20S 19.44 19.6 215 18.70 
22.2 161 16.42 24.2 161 15.75 
25.9 201 16.79 27.4 166 14.31 
30.5 £150 13.16 33.7 181 11.85 
40.0 £143 9.24 - 46.4 136 7.19 
$1.3 124 6.71 $3.2 "088 4.00 
so,2 082 3. 80 56.4 079 3.18 
61.5 071 2.90 64.7 070 2.54 
71.1 069 1.86 71.8 015 1.44 
7.4 070 1.70 102.8 0.000 3 
MAXIM VELOCITY (n/s)s .2148 Position of maxinun (mn)= 19.55 


PAMIMUS OCLTA T (C)= 19.44 = Position of navinun (nn)= 13.2 


B-85 


Ceiling Type fiberboard 
Fire Strength= 0.75 KV 
Probe Location (rH): 2.0 


1.0.8: 75.2.1 
DATA FROM SET; | TO: 1 
Tines 1.5 second 


Y (ra) Delta T (C) Y (nm) Delta 1 <C) Y (nm) Delta 1 (C) 


1,? 2.40 3.7 3.95 6.9 5.43 
10.0 6.31 13.2 6.52 19.6 6.88 
22.2 7.59 24.2 7.45 25.9 6.76 
27,4 6.94 30.5 6.62 33.7 6.07 
40.0 5.41 46.4 4.70 $1.3 3.38 
$3.2 4.03 5 $5.2. 3.76 58.4 3.07 
61.5 2.44 64,7 1.66 71,1 a 
71.8 3.11 77.4 39 102.8 -.47 


NAMIMUM DELIA T (C)= 7.589 Position of naxinun (m= 22.19 


1.0.8 F78.2.2 
ORTA FROM SET; S 10: 7 
Times 0.5 minute 


Y (rm) Delta 1 <C) Y (mn) Delta 1 (C) Y (rm) Delta 1 (C) 
1.7 4.3] La 6.30 6.9 8.49 
10.0 9, 88 132 10.22 19.6 10.8 
22.2 10.08 ei 9.83 25.9 9.90 
dias 9.08 30.5 8.40 33.7 7.36 
40.0 5.65 46.4 4.33 $1.3 4.27 
§3,2 2.54 55.2 2.33 58.4 1.79 
61.5 1.48 64.7 1.04 71.1 48 
71.8 » 46 77.4 09 102.8 2,% 


MAXIMUM DELTA T (C)= 10.58 Position of maxinun (nn)= 19.55 


B-86 


1.0.8: 75.2.3 
DATA FROM SET; 9 0: 13 
Tine= 1.0 minute 


Y (mn) Delta 1 (C) Y (rm) 
i:2 S.1f 3.7 
10.0 10.60 13.2 
2 10.98 24.2 
27.4 9,87 30.5 
40.0 7.0? 46.4 
$3.2 3.01 $5.2 
61.5 1.76 64.7 
71.8 £2 77.4 


RAXIMUM DELTA T (C)= 11.22 Position of maxinun (nn)= 


1.0.8: 75.2.4 
DATA FROM SET: 36 «TO: 45 
lines 4.0 minutes 


Y (ma) Delta T (C) Y (rm) 
7 6.89 an 
10.0 12.29 13.2 
ae 11,63 iy 
27.4 10.63 30.5 
40.0 7.56 46.4 
53.2 1.89 $5.2 
61.5 84 64.7 
71.8 83 77.4 


MAXIMUM DELIA T (C)= 12.48 Position of maxinun (nn)= 


Delta } (C) 


19,55 


Delta 1 (C) 


wee ceecceocccc coco cosccceneeecs 


19.55 


B-87 


Y (mn) 


Soe eo TC msec soem oecosrsororTmSers 


6.9 
19.6 
25.9 
Ri 
$1.3 
58.4 
71.1 

102.8 


ecoceccooes 


Delta 1 (C) 


9.25 
11.22 
10.54 

8. 43 

4.65 

2.15 

65 

-.39 


Delta 1 (C) 


swoeesecoecvece eaeas 


1.0.8: £75.2.5 


DATA FROM SET; $9 
Tine= 10.0 minutes 


Sec ce ceeeoeocoocoesooosceecove 


MAXIMUM DELTA T (C= 14.19 


1.0.4: F75.2.6 


DATA FROM SET; 7% 
Times 16.0 ninutes 


AARIMUM DELTA T (C)= 14.38 


10: 63 


10: 7% 


Delta T (C) 


Position of naxinun (ma)= 


Y (ms) 


Position of naxinun (mn) 


Delta 1 (C) 


13.2 


Delta T (C) 


10.03 


B-88 


Y (nn) 
6.9 
19.6 
25.9 
ai 
51.3 
$8.4 
71.1 
102.8 


Y (rr) 


Delta 7 (C) 
12.52 
14.15 
12,83 
9,78 
5.11 
1,04 
29 
05 


Delta T (C) 


6.9 
19.6 
25.9 
3.7 
$143 
58.4 
71.1 

102.8 


13,34 
13.76 
12.44 
9.25 
5.16 
1.51 
54 
2? 


1.0.8: 75.2.7 
DATR FROM SET; 63 10: 87 
Time= 22.0 minutes 


Y (tm) Delta 1 (C) Y (ra) Delta 1 (C) Y (ra) Delta 1 (C) 

1,7 9.85 3.7 11.59 6.9 13.57 
10.0 14.84 1.@ 14,95 19.6 14.44 
22.2 11.64 24.2 11.30 25.9 13.05 
27.4 10. 42 30.5 9.82 33.? 8.95 
40.0 7,26 46.4 5.75 51.3 5.10 
§3.2 2.54 $5.2 2.27 58.4 1,62 
61.5 1,32 64.7 1,02 1,12 £ 56 
71.8 1.65 77.4 56 102.8 28 


MAXIMUM DELTA T (C)= 14.98 Position of maxinun (nn)= 13.2 


1.0.8 75.2.8 
DATA FROM SET; 95 610: 99 
Tine= 28.0 ninutes 


Y (rm) Delta T <C) ¥ (rm) Delta T (C) Y (pm) Delta 1 (C) 

lad, 10.16 3.7 11.74 6.9 13,33 
10.0 14.44 1372 14.66 19.6 14.43 
22.2 11.98 24.2 11.59 25.9 13.28 
Bs 10.62 30.5 9, 88 33.7 8.95 
40.0 7.23 46.4 5.92 $1.3 §.36 
$3.2 2.61 $5.2 2.41 58.4 1.86 
61.5 1.64 64.7 1.38 “1.1 9? 
71.8 1.62 77.4 8 102.8 .28 


MAXIMUM DELTA T (C)= 14.66 Position of maxinun (mn)= 13.2 


B-89 


1.0.8: F75.2.9 
DATA FROM SET: 107 TO: 111 
Tine= 34.0 ninutes 


Y (rn) Delta 1 «C) Y (rw) 
1.7 10,4? af 
10.0 14.95 13,2 
22.2 11,52 24.2 
27.4 10.19 30.5 
40.0 6.76 46.4 
$3.2 2.97 $5.2 
61.5 1.90 64.7 
71.8 1.74 4 


MAXIMUM DELTA T (C= 15.08 Position of maxinun (nn)= 


1.0.3: F75.2.10 
DATA FROM SETs 117 =F: 121 
line= 39.0 minutes 


Y Crm) Delta | (C) Y (mm) 
VW 10.52 3H 
10.0 14.5! 1s 
22.2 11.92 24.2 
27.4 10.59 30.5 
40.0 1a 46.4 
$3.2 2.03 Se, 
61.5 1,18 64.7 
71.8 1.45 7.4 


MAXIMUM DELTA 1 (C)= 14.58 Position of naxinun (mn) 


Delta 1 (C) 


132 


Delta T <C) 


13.2 


B-90 


Delta 1 (C) 


Delta 1 (C) 


Ceiling Type Fiberboard 
Fire Streagth= §.75 0 
Prabe Location (r/): 2.8 


1.0.8: F75.2.11 
DATA FROM SET; 1 [02 6 
Tinee Steady State 


Y (an) Velocity (n/s) Delta 1 (C) Y (rm) Veloczty (n/s) Delta 1 (C) 
et 156 10.10 33 184 baa tizs 
" §.9 Abe 12.90 : 16.0 479 13.84 
13.2 18? 13.93 19.6 191 13.36 
22.2 133 11.16 24.2 AR 16. 79 
23.9 181 12.04 ree ae 134 5.86 
3.5 124 9.18 33.7 124 8.37 
40.0 IL! 6.81 4.4 121 5.57 
$1.3 108 5,51 $3.2 12 2.44 
2 en BZ 123 2.30 58.4 Mt 1.79 
61.8 0% "4.55 64.7 063 1.33 
7.1 062 ii , 71.8 080 1,82 
7.4 054 A: 102.8 0.000 - 3 
PRXIMUM UELOCITY (a/s)= 1906 = Pesition of naxinun (an)# 19,55 


MAXIMUM OCLTA T (C)= 13.93 Position of maximum (and= = 13.2 
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